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An Arcount of the Death and DifſeQion of Job Bayles of 
Northampton; by Dr. James Keil. Phil, Tranſ. N 


p. 2247. 


306. 


o HN Bayles the old button · maker of Nort hump- 


Pot age when he died; there was 1 regiſter fo 
old, in the pariſh where he was chriſtened ; but 
r 


the oldeſt people, of which ſome were 100, others 
* 90, and others above 80 years, remembered him to 
have been old, when they were young; their accounts, indeed, 
differed much from each other; but they all agreed that he was 
at leaſt 120 years; he himſelf always affirmed, that he was at 
Tilbury camp and told ſeveral particulars about it; and if we 
allow bin to have been then but 12 years old; he muſt have been 


130, when he died; he conſtantly uſed to walk to the neigh, 


bouring markets with his buttons, till a few years before his 
death, when he was decrepid and carried abroad; his diet was 
A 2 | any 


ton, was commonly reputed to have been 130 years 
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any thing he could get; he never was fonder of one ſort of food 
than another; he died the fourth of April 1706; he lived in 
three centuries, and in ſeven reigns ; his body was exceedingly 
embciated, and his fleſh felt — the ſhape of all the external 
muſcles was plainly to be ſeen thro his ſkin; the Abdomen being 
laid open, the whole Viſcera appeared in good order, but paler 
than ordinary ; the Omentum was very ſmall; the ſtomach was 
very much diſtended with wind, and the bottom of it was worn 
exceeding thin iri that part next the fpleen, being hardly thicker 
than thin writing paper; in the inner membrane there were no 
Plicæ; the liver was pale, but upon cutting, it was found per- 
fectly ſound ; the gall bladder was of a larger ſize than ordinary; 
the ſpleen was not. ſo big as one of his kidneys, both which 
were firm and ſound, as were all the urinary paſſages; in the 
right kidney there were a few ſmall yellow grains of grave]; the 
inteſtines were all ſound, the melentery was covered with fat ; the 
cartilages of the Sternum were not harder than uſually they are; 
the ribs were brittle, for leaning - gently upon one of then) it 
broke; the lungs adhered to the Pleura, they were ſpongy, 
whitiſh, and had ſeveral black ſpots of blood; the cavity of the 
Thorax was large and clear; the heart was large, thick and fat 
and tho' he had been always a little man, yet the diameter of the 
Aorta, before the carotids go off, was above two inches, which 
is conſiderably bigger than ever the Dr. obſerved ; the Aorta in 
the Abdomen end Iliacs, was for the molt part cartilaginous z the 
bones of the ſcull were ſound and good; there was a ſmall oſſifi- 
cation on the inſide of the Dura Marer, near the Falx; the 
brain was firmer and mare ſolid than uſual, and in cutting, it 
hardly moiſtened the fides of the kniſe; the ventricles were full 
of Serum; he had loſt the uſe of his eyes for ſome years; but his 
hearing was good till he died; his Teſtes and Penis were of a 
large fize : There is no doubt, but that the weakneſs of his ſto- 
mach, and the hardneſs of the Aorta, were the cauſes of his 
death; the coats of the ſtomach were ſo thin, that they had not 
{trength enough to keep out the air, and conſequently, his di- 
geſtion muſt Have been {poiled; he had not eat meat for ſome 
years, and latterly he lived only on ſmall beer, bread and butter, 
and ſugars ; and it was impoſſible that his blood could circulate 
duly, whilſt the great artery, having loſt its elaſticity, by be- 
coming cartilaginous, could give no motion thereto; it is very 
robable that this was the cauſe of his irregular and intermitting 
pulſe, which Dr. Keil had felt fome years before he died; 
it is obſervable, that the greateſt part of his blood (which was in 
3 ä a larger 
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a larger quantity than the Dr. expected) was contained in the ar- 
a z K generally in all dead bodies the veins are full, 
and the arteries almoſt empty; for the arteries being diſtended 
by the blood, which they receive upon the laſt Sole of the 
heart, contract again by their natural elaſticity, and empty them- 
lelves into the veins, whence it returns no more; but in 
Bayles, the great _— having loſt the power of contracting 
itſelf, it retained the blood it received by the laſt Stole of the 
heart. . 

This account agrees with that given of old Parre by the fa- 
mous Dr. Harvey in moſt particulars, excepting in the cauſes of their 
deaths; but in both nothing ſeems more remarkably the effect 
of old age, than the ſmallneſs of their ſpleens, which undoubt- 
edly was owing to the contraction of the fibres of that lax and 
{pongious . the whiteneſs of the Viſcera in bath muſt 
be Iiewiſe owing, either to the ſame contraction or cloſeneſs of 
the coats of the Plood-veſſels or to a want of blood; Dr. Har- 
vey ſays nothing of the quantity of blood he found in old Parre ; 
but if we may conjecture from his body being fleſhy, from the 

neſs of his ſtomach and appetite, and from the diſeaſe he 

ied of, there could be no want of blood in him; in old Bayles 
there ſeemed to be mote blood, than in ſeveral others Dr. Neil 
had ſeen, whoſe Viſcera appeared redder; and it can hardly be 
conceived, that the Aorta could be ſo large, without a large 
quantity of blood, unleſs there had been ſome ſtricture upon 
tome other parts of it, which the Dr. did not perceive ; and 
therefore it ſeems not improbable, that this whiteneſs of the Vi- 
cera was owing to the cloſeneſs of the blood-veſlels in both; and 
it is no {mall confirmation of this opinion, that the fleſh and 
{kin felt hard, and the brain firm and ſolid ; and it is likewiſe 
highly probable, that the fame diſpoſition, might give a cloſe- 
nels or hardneſs to the veſſels every where elſe; it is true, that 
this was a diſtemper; but then it is as true, that it was a diſeaſe 
of old age, and may juſtly be reckoned one of the effects there- 
of; and tor a further — of what the Dr. has ſaid, he obſerved, 
that in preparing a piece of the ſmall gut for an injection, the 
Tunica villoſa felt more like a fine file, than the ſofteſt velvet, 
and that he could uſe more violence in injecting the veſſels, than 
theſe parts will uſually bear: Whoever conſiders, how ſoft a ſub- 
ſtance an animal body is at firſt, and how from time to time it 
acquires a firmneſs and ſolidity, will be eafily induced to believe, 
that old age brings a more than ordinary hardneſs on all the 
fibres and veſſels; the neceflary conſequence of this hardneſs, 
and 
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and contraction of the fibres and veſſels of old people, is a di- 
minution of their ſecretions, which, cæteris paribus, are always 
proportional to the orifices of the | may ence 1t 1s, that we 
find the ſkin of old people always dry, their perſpiration being 
but very little; they are alſo generally coſtive; for old Bayles 
for ſome years went to ſtoo], but once in 10 or 12 days; and old 
people are always complaining of a want of moiſture ; not that 
the radical moiſture is dried up, but becauſe the natural ſecre- 
tions, by reaſon of the contraction of the glands, are diminiſhed ; 
the Dr. ha already obſerved, that there was found more blood in 
this old man, than could have been expected in ſuch an emaciated 
body; and without doubt, it would have been larger, had his 
ſtomach and appetite been as good as old Parre's; the fullneſs 
df the veſſels, and the frequent rheums and catarrhs of old peo- 
ple, evince this neceſſary conſequence of the cloſeneſs of the 
coats of the veſlels; all which agrees with what the writers of 
inſtitutions ſay, that old men are ratione partium ſolidarum 
| Frigidi & ſicci; ratione excrementorum frigids & pumidi; from 
| this retention of the excrementitious parts of the blood, we may 
| expect all the bad conſequences of a vitiated Plethora, and lan- 
guid motion of the blood; for the fibres of the arteries being 
| now become hard, inſtead of aſſiſting, obſtruct the heart in cir- 
1 culating the blood; and the quantity of animal ſpirits ſeparated | 
| in the glands of the brain, muſt likewiſe be diminiſhed, not only 
| becauſe of the retention of the excrementitious humours, but f 
| alſo becauſe of the cloſeneſs and firmneſs of the brain itſelf; ſo c 
0 


| that the contractions of the heart and all the muſcles muſt be 
weak, and conſequently, the motion of the blood languid. 


Gelidus, tardante Senefta, r 
Sangues hebet. 


A due conformation of all the vital parts is moſt certainly ne- 
ceſſary to bring a man to a full old age; but above all the reſt, 
| there are two cauſes, which to Dr. Keil ſeem to have had the 
| greateſt ſhare in procuring a longevity to old Parre and Bayles, 
| by retarding the bad effects juſt now mentioned; the firſt is the 
| heart, which in both was ſtrong and fibrous; for that being left 
| alone to labour the circulation of a large quantity of languid 
blood, a great force is abſolutely requiſite to propel it thro! un- 
active veſſels, to the extreme parts if the body, and back again; 
no doubt, this is more eaſily done in men of a low ſtature, as old 
Bayles was, which Dr, Keil is apt to think as a qualification 4 

| 0 
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old age; the ſecond, was the Jargeneſs of their cheſts, and the 
goodneſs of their lungs, by which the air had its full effort upon 
every particle of the blood, 1n rendering it florid, and attenua- 
ting it in ſuch a manner, as that it might eaſily move thro” the 
contracted channels of an old body: Few have the happineſs of | 
ſuch a heart and lungs, yet moſt men wiſh to live long ; nor was £ 
it an eaſy matter for phyfic1ans to give rules for preventing the 
bad conſequences of extreme old age, whilſt the effects of a long 1 
circulation of the blood were unknown ; of which we can only 1 
be certain by diſſections of old perſons, and theſe are not nume- | 
rous enough to ground any thing certain upon; but, if after-obſer- | | 

vations ſhall confirm the remarks, that have been now made, no . 
doubt the indication will be, to preſerve ſuch a ſoftneſs in all the | 

fibres, that they may eaſily yield to the preſſure of the blood, 

and by their elaſticity reſtore themſelves to their former ſtate, 

giving thereby a new Inpetus to the blood. 


An Experiment, ſhewing the production of a conſiderable 
light upon a ſight attrition of the Hands on an exhauſted 
Glaſs Globe, Oc. by Mr. Hauksbee. Phil. Tranſ. N“ $07. 
p. 227. | 

R. Hanksbee took a glaſs-globe about nine inches dia- 
meter, and having exhauſted it of air, he took it off the 
[ pump; but firſt there was a cock turned, which prevented the 
re- admiſſion of the air; the globe being thus ſecured and 
t fixed, and put into a ſwift motion by turning the large wheel, 
» deſcribed in Phil. Tranſ. N* 304 ; Mr. Hauksbee applied his 
: open and bare hands to its ſurface, which. in a very little time 
produced a conſiderable light; and till as he moved his hands 
from one place to another, that the humid effluvia, which very 
readily condenſe on glaſs, might be diſcharged off every part of 
it, fo the light improved, till words in capital letters were legible 
by it; at another time, when he made this experiment, the light 
-. | produced was ſo * that a large character could, without much 
t, difficulty be read by it; and at the ſame time, tho' in a pretty 
ie I large room, the whole became ſenſibly illuminated; ſo that the 
5s, I farthermoſt wall, which was diſtant at leaſt 10 foot, was vifible-; 
ze I the light appeared of a curious purple culour, and was produced 
fr I by a very ſlight and tender touch of the hands, the globe at the 
id I {ame time hardly being ſenſibly warm; and Mr. Hauksbee did 
n- I not find, that the light was improved any thing by a more violent 
n; © *ttrition ; nor is the higheſt degree of the rarefaction of the air 
d n the globe, abſolutely neceſſary to the production of this light "oo 
of : or, 
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| for, it ſeemed to continue with a very little diminution of its co- 
| Tour or vigour, till he believes, more than a fourth part of its air 
1 was re- admitted; Mr. Hauksbee often obſerved the fame, in the 
| | light produced in the mercurial experiments, only that its colour 
in theſe was always pale; and there being ſuch a feeming congruity 
of appearances in all the circumſtances, with thoſe made on the 
attrition of glaſs; one might with ſome probability, conclude, 
| that the light produced proceeds from a quality in the glaſs, upon 
it ſuch a friction or motion given it, and not from the mercury, any 
= other way than as a proper body, which falling or rubbing on the 
| 
| 
| 


glaſs, produces the light; and what would ſeem farther to corrobo- 
rate fuch a concluſion is, that Mr. Hauksbee took a mercurial bato. 
meter, and rubbing the upper or deſerted part of the tube between 


| his fingers, a light enſued, without the motion of the quickfilver ; 
| yet, for all this, the concluſion is ſtill doubtful, and there may 
] be ſuch aquality as light in mercury, as well as 1n glaſs, or any 
other body, as ſeemed probable from the following experiment 
made on purpoſe ; Mr. Hauksbee took a ſmall quantity of quick- 
flver, and E ach into a galley- pot, wherein varniſh had been 
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often uſed, dy which means it had got a pretty thick lining of it; 
the weather at that time was moiſt (the humidity of the air lame- 
times rendering the experiment unſucceſsful even in glaſs, or at 
leaſt very much impairing the appearance) which had an influence 
_ the varniſh, to ſoften it ſomewhat ; however, the ſucceſs of 

experiment was, that when the gally-pot with its con- 
tained mercury came to be in Vacuo, upon ſhaking the pump 
a light appeared, and that without the concurrence of glaſs, 
or a more proper ſeaſon to aſſiſt it; moreover, the medicine call'd 
Mercurius dulcis, when broken in the dark, yields remarkable 
flaſhes of light, which, perhaps, may be owing to the falts, with 
which each little globule of the medicine 1s envolop'd; fince 
Mr. Hauksbee has often obſerved, that Ioaf- ſugar, when ſtruck or 
broken in the dark, affords a light; and Mr. Hauksbee cannot 
tell, but that ſalts as cloſely united in their parts, as the above- 
mentioned ſugar, may give a light upon a violent ſeparation of 
them, till he has made ſome trials; 1. Whether the medicine 
when broken in YVacuo, will afford any light, which he thinks 
he may expect, if it proceeds from the mercury, ſince if there is 
any fuch quality in that body, it ſeems to be the moſt proper 
medium to diſcover it in; and 2. What the ſalts will do without 
mercury, both in the open air and in Vacuo; for there are ſome 


bodies that appear luminous in the open air, which altogether 
* loſe 
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loſe that ſhining quality in in Vacuo; as for inſtance, he took a 
piece of wood, which he ſuppoſed might have lain under-ground 
a conſiderable time, it was very moiſt, but not rotten, and ap- 
peared very vividly of the colour of fire in the dark ; having in- 
cluded it under a receiver on his pump, he found that as the 
air was exhauſted, ſo did its fire-Jike appearance decay, till at 
laſt in Vacuo it became Aaly void . and as the air 
was re- admitted, ſo by degrees it recovered its priſtine appear- 
ance; this he repeated ſeveral times with the like ſucceſs: To 
return, aſter the attrition of the exhauſted globe was continued for 
ſome time, the above-mentioned cock was returned, which gave 
Iiberty to the air to inſinuate itſelf into the globe, thro' the joints 
of the ſcrews, the motion of the large wheel, and the application 
of the hands continuing all the while; and as the air filled the 
glode, ſo the appearance of the light continued to alter, till the 
ike quantity of air had re-entered, as was exhauſted from it; 
then there appeared as great a difference of light from what was 
produced, when evacuated of air, as when the Experiment was 
made with mercury in Vacuo and in the open air; certain ſpecks 
of light were then to be ſeen upon the fingers that touched the 
lobe; but without any great luſtre; and it was very remarkable 
that whilſt Mr. Hauksbee's hand continued upon the glaſs in 
motion, if any perſon brought his fingers, within an inch or there- 
abouts, towards any part of the glaſs in the ſame horizontal plane 
with his hand, a light would appear on the fingers, tho' they did 
not touch the glaſs, and Mr. Hauksbee's neck-cloth at the fame 
time, being an inch or two diſtant from it, appeared of the colour 
of fire, without any communication of light from the globe; the 
former part of both trials was alike, ſaving only, that upon ap- 
plication of white ſheep's leather in the latter, a very good light 
was produced, whilſt the wool ſide was held next to the globe; 
but, when the other ſide of the ſame piece of leather was turned to 
the globe, there enſued no light, tho' it was held to it for ſome 
time; but as ſoon as it was changed again, the light appeared as 
at firſt, and ſo upon ſeveral repetitions it was always the ſame; as 
to the latter part of this trial, the air was not admitted all at 
once as before, but at ſeveral times, whereby the modes of light 
produced in the different mediums, were more obſervable, tho 
no very great alteration happened, either to its colouggor vigour, 
till more than one fourth of the globe's natural contents of air was 
admitted ; but, ſometimes before half the air was permitted to re- 
enter, it was an agreeable fight to behold, how the light began to 
break out in rays from that fide where the globe was touched, fil- 
Vol. V. I. B ling 
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ling its whole body with very odd figures ; and the faid rays of 
light, upon the admiſſion of more air, became more ſlender, ftrik. 
ing a light againſt the oppoſite fide of the glaſs, and thence rever- 
berating again in a very agreeable manner; but when more and 
more air was admitted, the light and figures were diminiſhed, 
till the appeaance became the ſame as in the firſt trial. 


Obſervations on 4 Courſe of Anatomy, of Marchetti's, at Padua; 
by Mr. Ray. Phil. Tranſ. N“ 307. p. 2283. Tranſlated from 
the Latin. : 


Marchetti began his diſſection in the uſual manner; viz. by 

* making a crucial incifion on the Abdomen, yet without touch- 
ing the Unbilicus; he are the Cuticula from the Cutis, by 
holding a lighted candle under the latter, by which means the 
Cuticula was raiſed into a bliſter, and then he eaſily ſeparated it 
with his knife; for it cannot be ſeparated from the Cutis, but ei- 
ther by an actual or potential cautery, or what cauſes bliſters; un- 
der the Cutis a great deal of fat, half an inch thick, inveſted the 
whole Abdomen ; and this fat was furniſhed with innumerable 
fibrils, which ſerve to ſupport it; under the fat lay the Panniculus 
or Membraua carnoſa, which yet did not appear fleſhy in this 
place, and under the {aid membrane there was ſome little fat. 
S. Marchetti affirmed, that this membrane in brutes, is double, 
becauſe they can move and corrugate their whole ſkin; it 1s alfo 
double in a man's forehead, whence he can contract and knit his 
brow, and in ſome it is double in the Occiput, by which means 
they can move all the hair of their heads; Mr. Ray obſerves, 
that others aſſign a different cauſe for theſe motions ; viz. that 
the Membrana carnoſa in the forehead and Occiput cloſely ad- 
heres to the Cutis, and degenerates into a muſcle, which is the 
more probable opinion: Marchetti came next to the muſcles of 
the Abdomen, and firſt of all to the oblique deſcending mulcles, 
which arifing about the middle of the ſpurious ribs, are indented 
as in the ſutures of bones, with the Srratas major anticus; on 
its poſterior part lay the latiſſimus Dorſi, which therefore, muſt 
previouſly be raiſed a little; the Muſculs recti are connected by 
a broad tendon to the proceſſes of the O /a pubis, and in their 
ſuperior part they ariſe on both ſides by nervous tendons from the 
cartilage of the firſt ſpurious rib, near « + Cartilago enſiformis ; the 


oblique aſcending muſcles ariſing by radiated fibres from the ſuperior 
edge of the Os Ilium, receives the Vena Muſcula from the iliac bran- 
ches; the double tendon of the aſcending muſcles ſheaths the Aa- 


culi recti; tor one part of it lies upon the Muſculus rectus, = _ 
| ore 
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before it has reached half the breadth of the muſcle, is firmly 
connected with the tendon of the oblique deſcending muſcle, or 
rather coaleſces in ſuch a manner, as not to be ſeparated there- 
from; the other part lies under the Auſculus rectus, and coale- 
ſces in the ſame manner with the tendon of the tranſverſe muſ- 
cles; it receives a vein from that called the Muſcula, which 
ariſes from the Ziac branch; the Muſculi recti had only two 
nervous lines or inſcriptions ; tho* as Veſlingius obſerves, ſome 
have three, others four or five; in theſe muſcles were to be ſeen 
the Anaſtomoſes of the internal mammary and epigaſtric veins ; 
the tranſverſe muſcles ariſe from the proceſſes of the Vertebræ of 
the loins; but the Muſtuli oblique aſcendentes, are not connected 
to theſe Vertebræ, as Marcherts obſerved ; in this ſubje& were 
alſo obſerved the Muſculi pyramidales, which lie obliquely upon 
the recti. Obſervat. 1. The fat on the back of women is ſofter 
than that in men. 2. The ſkin about the Lia is corrugated in ſuch 
as have had children, but not fo in virgins. 3. A vein, an artery 
and a nerve do always accompany each other ; the artery being on 
the right, the vein in the middle, and the nerve on the left hand. 
4. There was obſerved under the muſcles upon the Peritonæum 
near the lo ins, a large quantity of fat, by which means the muſ- 
cles in this part are — ſeparated from the Peritonæum; but 
near the Linea alba it adheres ſo cloſely to the tendons of the 
muſcles, as not to be ſeparated by any means. 5. Marchetti at- 
firmed, that the muſcles had tendons at their originations. 6. He 
began the diſſection of the muſcles from their riſe, or head, be- 
caule thus, the motion or uſe of a muſcle is more eafily diſcerned, 
7. Surgeons ſhould take care not to cut the muſcles tranſverſely, 


lealt they cauſe convulſions by cutting thro! the nerves, which 
always run with parallel fibres. 8. In order to a right diſſection 


and ſeparation of the muſcles, a perſon ſhould accurately ob- 
ſerve, and follow the direction of the fibres. 9. The tranſverſe 
muſcles, both at their riſe and termination, have a broad mem- 
branous tendon: Aſter this 8. Marchetti ſhewed the fixe lumbar 
Vertebræ, each of which has ſeven proceſſes, one ſpinal, two 
tranſverſe, two aſcending obliquely, and two deſcending ob- 
liquely; the oblique aſcending proceſſes of the inferior Vertebra 
are articulated by Ginglymus with the oblique deſcending pro- 
ceſſes of the ſuperior Vertebra; but the Vertebræ themſelves by 
Harmonia, the cavity of the ſuperior Vertebra receiving the 
protuberance of the inferior; the Os ſacrum ſometimes conſiſts 
of ſix bones, and commonly of five; when of fix, the Os Coccy- 
gis has only three bones, and when of five, it has four; the Os 
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Caceygis is incurvated 1 for the greater conveniency of 
fitting; the ſurgeon by putting his finger into the Inreſtinum rec- 
tum, and retracting or bending back the Os Coceygis, may in 
hard labour facilitate the birth, and this Marcherts affirmed he 
had done; the Os facrum has large Foramina for the egreſs of 
the nerves ; he affirmed that the bones which conſt itute the Peb- 
vis are no larger in women than in men, in proportion to their 
bodies as others affirm; the Os hum, Os Pubis, and Iſchium 
in adults coaleſce, as it were, into one bone; but are diſtinct in 
infants, and connected together by a cartilage; all theſe three 
bones unite in the Arerabulum Femorts, and each of them forms 
a part of its cavity; in the Timm, Marcherts diſtinguiſhed its 
Spine, Coſta Dorſum, and two Sinus's, one is the ſuperior, over 
which a nerve proceeding from the- higheſt Foranen of the Os 
ſacrum deſcends towards the legs, the other the inferior, between 


two eminencies, defigned for the conveniency of fitting; the 


nerves go out at the ſides of the Yertebre thro' Foramina, 
formed een two Vertebre: In the next place, Marches 
ſhewed the Viſcera and Inteſtines in their natural ſituation; vis. 
the Rectum, and the Colon, which ſurrounded all the inteſtines ; 
the Cæcum on the right ſide was no bigger than a little finger, which 
Marchetti from his own obſervation affirmed was no larger in a 
Fetus and an infant, and that he never found it replete with Feces ; 
immediately above the Cęcum begins the Hium, which is larger, 
and replete with Faces; next the Zejunum, which is more 
fleſhy, furniſhed with more veſſels, is redder, and without any 
Feces; the Duodenum terminates at the flexure; that part of 
the meſentery, to which the Colon is connected, is called the Me- 
ſocolon, and the other part, to which the thin guts are connected, 
15 by way of eminence, called the meſentery; the inferior meſen- 
ter ic artery ſends out branches to the Colon, and Rectum, from 
whence proceeds the hemorrhoidal artery; and the ſuperior me- 
lenteric artery furniſhes almoſt all the reſt of the hey ran the 
{pleen in this fubje&t was larger than it is in a natural ſtate, 
which he aſcribed to this perſon, being given to exceſſive drink- 
ing; the Colon in this ſubje& adhered to the Peritoneum ; the 
pyramidal muſcles, ariſing on both ſides from the proceſſes of the 
Os pubis, and aſcend ing obliquely with their neighbouring ten- 
dons, terminated in the Linea alba; according to Fallopius 
theſe ſerve, by compreſſing the bladder, to diſcharge the urine ; 
where theſe are wanting (as ſometimes is the caſe) the extremities 
of the Muſculi recti are broader; he then ſhewed the umbilical 
vein, which is inſerted into the fiſſure of the liver, and degene- 


rates 
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rates into a ligament; next the umbilical arteries, whieh bei 
connected with the Perironeum run as far as the Hiac branches 
of the Aorta; then the Urachus, which being alſo connected 
with the Persroneum , deſcends to the bottom of the Yeſica, 
and ſupports it; in men it ſerves for a ligament, nor is it at all 
perforated; he afterwards ſhewed the Tube of the Uterus, its Li- 
amenta, rotunda the Teſtes Multebres, the ſpermatic veflels, and 
— the Ligamenta lata; then the Ligamentum latum of 
the liver; that the liver in perſons alive and in health, does not 
lie upon the ſtomach, and that therefore unguents, fomentations 
and other external applications to the region of the ſtomach are 
very proper; the Ligamenta rotunda Uter; perforate the 
Peritonæum, and all the muſcles; and afterwards they divide 
and ſend a branch to the Clitoris, and another to the knee; he 
next accurately diſſected the gaſtric and gaſtro-epiploic veins and 
arteries, wherein he entirely agrees with YVe/ngius. Obſ. 1. That 
chaſte women may ſometimes have Zubo's, but theſe may be dit- 
cuſſed without ſuppuration; whereas venereal Bubo's, unleſs a 
. Gonorrhea enſues, conſtantly ſuppurate. 2. At the beginning 
F of the Colon a valve was oblerved, from an inflammation of 
h which, Marchetti from his own obſervation affirmed, the Ziac 
a 
7 


paſſion, called Volvulus, or the GET the guts ariſes, which 
hinders the deſcent of the Feces; for he had teen the Foramen 
r, 0 ſtreightened, that the point of a imall pin could hardly enter 
re it: The veins of the ſtomach are either proper or common ; the 
y proper are 1. The Gaſtrsce ſiniſtræ minores; three or four of 
of MW them (the firſt and ſhorteſt of which is called the Vas breve) 
A ariſe near the ſpleen from the ſplenic branch of the Vena porta. 
d, 2. The Gaſtrica ſiniſtra major or coronaria, becaule ſpread like 
n- a crown on the top of the ſtomach. 3. The Gaſtrica dextra or 


m Pylorica: The common veins are 1, The 1 ſini- 
r 


e- Fra, which arifing near the ſpleen from the = anch creeps 
ic along the bottom of the ſtomach; from hence, it ſends out 
e, branches to the ſtomach and often to the Omentum, particularly, 


bs a remarkable one, called the epiploica ſiniſtra. 2. The Gaſtro- 
ne epiploica dextra in this ſubject aroſe near the Pylorus from the 
10 meſenteric branch, and likewiſe creeped along the bottom of the 


n- ſtomach, ſending branches from thence to the ſtomach, and then 
Us to the Omentum, and its greateſt branch or trunk was inſerted by 
T Anaſtomoſis into the Gaſtro-epiploica dextra; this is a remark- 
eg able vein, ſending out as remarkable a branch, called the Vena 
al epiploica dextra: In the bottom of the gall-bladder were ob- 
je- {crved no veſſels to convey the bile thither, but ſome poroſites 
(8 5 which 
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which tranſmit it; and therefore when the Veſicula is ſepa- 
rated from the liver, a bilious humour is plainly ſeen to ouſe 
from it; and ſome 1mall capillary veins from the Parenchy- 
ma of the liver are ſpread in ſuch a manner thro' the mem- 
branes of the Yeſicula, that it cannot be ſeparated from the 
liver without effuſion of blood: Marchetti athirmed, that the 
gall-bladder, where joined to the liver, conſiſted only of a 
tingle membrane, but every where elle of a double one: 
The Meatus cyſticus, where it terminates in the common duct, 
had no valve, but an Oſtiolum, or mouth to hinder the reflux of 
the bile: The liver has three Sinus's; one wherein the Cyſts 
feliea lies; the ſecond into which theumbilical vein enters, and 
the third, where the trunk of the Vena cava paſles ; the Cyſtis 
fell2a had a very large artery, but ſmall veins z Marchetti athrm'd, 
taat he had obſerved, where the artery was large, there the vein 
correſponding thereto was ſmall, and vice verſa; but Mr. Ray 
queltions this; Marchetti moreover affirmed; 1. That an ob- 
ircuction of the Mearns cyſticus cauſes the yellow jaundice, and 
of the Porus choledochus, the black jaundice. 2. That the veſ- 
ſels of the Vena porta and Cava are not conjoined in the liver by 
inoſculation, but by an Harmonia, or mutual incumbency of the 
veſſels on each other. 3. That the Vena porta does not aſſume a 
new membrane within the Parenchyma of the liver. 4. That 
he oblerved the lacteals inſerted into the very trunk of the Vena 
Porta. 5. That he could never find, nor believe, that there was 
any common receptale of the chyle; but Mr. Ray's experience 
convinced him ot the contrary, 6. That he ſaw a remarkable 
branch of the Ductus chylifeerus terminate in the Pancreas. 
7. That he ſuppoſed the ute of the ſpleen was to ſeparate the 
black bile from the blood, and convey it together with the blood 
thro the ſplenic branch to the liver, where it 1s diſcharged thro? 
the Ductus choledochus into the inteſtines. 8. That he ſuppoſed 
the lacteals drained the chyle from the inteſtines, and convey'd it 
to the Pancreas, whole ute is to elaborate it farther, and diſcharge 
the excrementitious parts into the inteſtines by the Ductus Virſun- 
gianus. 9g. That he had obſerved the lacteals ſpread in the 
Aeſocolon as far as the inteſtines; and this Mr, Ray confirms. 
10. That the external hxmorhoidal veins do not ariſe from the 
Vena cava but are branches of the Vena porta; and that its ex- 
treme ramifications perforate the ſkin, and terminate in protube-. 
rances under the Cuticula, and to the ſe, Jceches are applied; the 
hemorrhoidal vein ſometimes ariſes from the ſplenic branch, at 
other times from the meſenteric, and very often at the very divari- 
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cation of the Vena porta; this vein ſpreads its branches thro? the 


whole Meſocolon; the Meſocolon differs from the meſentery in thin- 


neſs; three or four branches of a pretty large artery, ariſing from the 
cæliac, enter the ſpleen; a great many branches of the ſplenic 
vein are diffuſed quite thro' the Parenchyma of the ſpleen, con- 


Y trary to the opinion of Sylvius, who athrms, that their orifices 


only open into the ſpleen, but do not penetrate its ſubſtance : 
Ob/. when any perſon dies of a lingering illneſs, the ſpleen grows 
black; but if of a violent death, it becomes redder than ordinary; 
the Ductus Virſungianus and the Porus choledochus pertorate the 
Duodenum in the ſame place; and ſometimes they enter that in- 
teſtine by different mouths, as in dogs: Marchetti ſhewed the 
Plexus meſentericus ; the Porus chotedochus in this ſubject ap- 
peared to be very large; the left kidney here and in all other 
ſubjects is larger than the right, and ſituated higher and more re- 
mote from the trunk of the Vena cava, and conſequently its emul- 
gent vein is longer; for which Marchetti gave a very probable 
reaſon ; Viz. That the liver lying upon the right kidney, both 
deprefles it and hinders its growth; this ſubject had two emulgent 
arteries on the right fide, the one entering into the Sinus of the 
kidney in the uſual place, and the other into its ſuperior extremity; 
the Urerers in this woman were very large, and according to 
Marchetti are ſo in all women, as they are of a moiſter tempe- 
rament than men, and have a greater diſcharge by urine; the 
right Glandula renalis receives a vein from the trunk of the 
Cava; but the left from the emulgent; the Glandule renales had 
internally a cavity, and the right Glandula renales lay upon the 
kidney; both the ſpermatic arteries ariſe near each other from 
the trunk of the Aorta below the emulgents; one of the veins 
ariſes from the emulgent, and the other, viz. the right ariſes with 
a double trunk, one from the emulgent, and the other from the 
trunk of the Cava, which a liitle after unite ; Aarcherri affitm'd 
he had ſeen the lacteals in pregnant women ſpread as far as the 
Urerus, which he probably conjettures may convey to the Urerus 
that watry Serum, in which the Fœtus ſwims; Mr. Ray very rea- 
dily found theſe lacteals in a pregnant ſheep ; the meſentery ariſes 
from the three ſuperior Vertebræ of the loins; he ſhewed the ſe- 
minal veſſels, which deſcend to the Zeſtes, but do not enter their 
ſubſtance, but running over the Ligamenta lata, to the convex 
ſide of the teſticle, are partly ſpread onthe Tubæ of the Uterns, 
and partly on, the Nerus itſelf; the Tube Ureri, ſituate at each 
angle of the bottom of the Czerus, anſwer to the Cornua Urers 
in brutes, and are entirely hollow; ſo as to admit a probe 3 

the 
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the Urerns to their extremities; their internal coat is whitiſh, and 
in them is often found a white ſerous humour, which is ſuppoſed 
to be the Semen Muliebre; the Teſtes Muliebris have no Epidi. 
dymides; at one extremity they are connected with the Uterys 
nervous or tendinous ligaments ; their ſubſtance is ſofter and laxer 
than that of the Teſtes in men; one of theſe in this ſubject, that 
was ulcerated, had a cavity; Marchetti ſhewed by a remarkable 
experiment, that neither the Teſtes in men, nor thoſe in women 
contribute any thing to generation, for he cut off the Teſtes of a 
dog, leaving tbe Epididymides entire; then he ſhut up a bitch 
in a chamber for three years, and when ſhe was proud, he let no 
dog come near her, but this caſtrated one, who often lined her; 
and 1n theſe there years ſhe littered thrice, at one litter ſhe had 
ſeven puppies, at another nine, and at a third five; he likewiſe 
gave an account of a caſtrated horſe, that had one Epididymis let: 
entire, who notwithſtanding had often impregnated mares, and 
was much inclined to venery ; he affirmed the like of a dog that 
his own ſervant had caſtrated ; and at laſt, he gave an account of 
a certain countryman, that had loſt both his Teſtes by venereal 
Bubs's having only one Epigidymis left, who notwithſtanding 
married, and had three ſons ; therefore, Marchetti ſuppoſes, that 
the Zeſtes ſerve for no other uſe, than what Ariſtotle aſſigns them, 
viz. That they are weights to hinder the ſpermatic veſſels from 
being folded up; and indeed, the ſeminal veſſels do not terminate 
in, nor paſs thro' the ſubſtance of the Teſtes, but only the Epi. 
didymides ; the cavity of the Uterus is very narrow and ſmall, 
but its coat is thicker than one would be apt to ſuppole ; the 
Ligamenta rotunda of the Uterus are not perforated into it, but 
they in ſome meaſure anſwer to the Vaſa deferentia in men; the 
internal orifice of the Urerys in pregnant women is ſealed up with 
a viicid and glutinous matter, as Mr. Ray had often obſerved in a 
cow, ſo that nothing can penetrate into the Uterus, nor any feed 
be injected into it, and conſequently there can be no ſuch thing as 
ſuperfœtation; yet, Marchetti affirmed, he had heard of a cer- 
tain countrywoman, who three months after ſhe had had one 
child, was delivered of another; the orifice of the Uterus is like 
the mouth of a tench, and its body like a cupping-glaſs; the 
Vagina Iteri is large and its inſide full of Rugæ which are quite 
oblitetated and become ſimooth in common proſtitutes; ſeveral 
veins and arteries tend to the Vagina, ariſing internally from the 
iliac or hypogaſtric branches, an joining again in Anaſtomaſes 
and ſurpriſing Plexus's, are ſpread on its ſuperficies; and it is 
probable that the ir orifices or capillary extreinities open into its 
cavity 
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cavity and diſcharge into it the menſtruous blood; tho? Marc hetti 
affirmed, he could never diſcover the orifices of theſe veſſels; which 
is no ways ſurpriſing : Some of theſe branches are alſo 2 on the 
neck of the Urerns ; Marchetti further ſhewed the Labia pudendi, 
the Clitoris in the ſuperior angle of the Rima, as allo the A or 
Nymphe, the Urethra or Mearis urinarius, and the membranous 
circle which divides the Pudendum from the Vagina Uters, and 
which in virgins is entirely poſſeſſed 1 a membrane called Hymen, 
excepting the Foramen in the middle, thro* which the Menſes flow; 
this circle is alſo ſeen in women deflowered, contract ing the Puden- 
dum in that place, and beyond it the Yagingis laxer and larger; the 
Vagina in this ſubject ran downwards beyond the internal orifice 
of the Nerus, and ſhould the Penis happen to be longer than 
ordinary it would inje& the Semen beyond the internal orifice of 
the Urerus into this Sinus, and ſo this woman could not be im- 
pregnated : Marchctrs likewiſe affirmed, he had obſerved in 
pregnant women, that the Uterus was almoſt two fingers thick. 
OH. 1. The reaſon why virgins are by copulation freed from the 
orcen-fickneſs, is, becauſe the Penis does ſomewhat d iſtend the 
Vagina, and by friction open the orifices of the veins, and {6 
cauſe the Menſes to flow. 2. The proper place to make an in- 
ciſion in women afflicted with the ſtone, is the ſuperior part of the 
[ulva near the Labia, by introducing a probe into the Urerhra, 
and making the inc iſion upon it in the fleſhy neck of the Veſica. 
2. According to Marcheſti, the Urachus in a man (nay, in a Fœtus 
in Urero) is imperforated, and only ſerves as a ligament to ſuſtain 
the Veſica. 4. That he never found a ſtone ſticking in the middle 
of the Ureter, but always, either near the Pelvis, or the bladder. 
Marchetti ſhewed the muſcles of the breaſt, and firſt the 
pectoral muſcles, which ſerve to draw the arm to the breaſt ; 
for their inſertion conſult Veſlingius; next he ſhewed the ſerrati 
antics minores, which ſerve to move the Humerus forwards, and 
being ſituated under the pectoral muſcles are inſerted into the 
procefſus coracoides ; then he raiſed the ſerrars antics majores, 
that ſerve to draw the Sapula downwards and forwards, and 
are inſerted into the baſis of the &apula; afterwards the exter- 
nal intercoſtals, which ariſing from the interior fide of the lupe- 
rior rib are inſerted into the ſuperior edge of the inferior rib, 
and then the internal intercoſtals, which ariſe from the ſuperior 
edge of the inferior rib, and terminate in the inferior margin of 
the ſuperior rib; the fibres of theſe muſcles interſect each other 
obliquely in the manner of a St. Andrew's crois; the fibres of 
any of theie muſcles are not perpendicular, but oblique to the 
Cite; he took notice of the mammary veins and arteries, the 
Vor. IV. 1. 3. exter- 
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external arifing from the axillary, and the internal from the ſub. 
clavian; and as they advance ſome way within the cavity of the 
Thorax, they are divided into two branches, one of which per. 
forates the muſcles of the Thorax, and is diſtributed thro' the 
Mamme, the other deſcending to the middle of the Muſculys 
rectus, is joined by Anaſtomoſis to the epigaſtric vein : Mar. 
chetti affirmed he had obſerved, that each capillary ramification 
of this vein terminated in each lacteal tube of the Mamma, and 
therefore he ſuppoſed that the milk was not generated from the 
chyle, but from the blood; the ſubclavian muſcles arifing from 
the clavicles, where they join the Acromion, are inſerted into the 
cartilage of the firſt rib; we obſerved the Sphinfer, and the 
muſcles called Levatores ani, all which ariſe from the inferior 
fide of the Os /acrum, where it joins the Coccyx : ln ulcers and 
Fiſtula's in Ano, ſurgeons ſhould take care not to cut tranſverſely 
the fibres of the Sphinfer, becauſe, by that means the patient 
may loſe the retentive faculty ; the cephalic vein divides the pec- 
toral and deltoid muſcles; in the neck we firſt of all obſerved 
the fleſhy Platy/ma A yodes, for the panniculus carnoſus in this 
place degenerates into a muſcle, and being faſtened to the chin 
dyaws the head downwards; next the maſtoidal muſcles; then the 
digaſtric muſcles, which with their tendon perforate the Srylo- 
cerato-hyoid muſcles; he ſhewed the muſcles of the Os Hyozdes, 
of which there are fix pair. 1. The Srerno-byoides. 2. The 
Coraro-hyoides. 3. The Stylo-cerato hyoides. 4. The Tꝶyreo. 
hyoides. 5 and 6 the internal and external Genio hyoides: He, 
moreover prepared the Columella, or Uvula with its muſcles, offi 
which there are two pair; viz. the internal and external Prery- 
go. ſtaphylinus; he raiſed the muſcles of the Cartilago ſcutiſor. 
nis, of which there are three pair. 1. The SHerno-thyreoides 
2. The Crico thyreoides. 3. The Hyo-thyreoides; as allo the 
mulcles of the Cartilago arytenoides, of which there are four 
pair. 1. The Thyreo-arztenoides. 2. The Arytenoides ot 
Sphinfer. z. The lateral Cricoarytenoides. 4. The poſterior 
Cricoarytænoides; then the muſcles of the Pharynx, of which 
there are three pair. 1. The So pharyngeus. 2. The Sphere 
no- pharyngæus. z. The Cephalo-pharyngeus, which are ra. 
ther the fleſhy beginning of the Oeſophagus than muſcles; and 
likewiſe the muſcle called the Oeſophagæus, which conſtringe 
the Gula. Obſervat. 1. That ina ſpurious Angina the 70 
fille are flamed, but in the legitimate, the muſcles of the 7.a-i 
rynx, eſpecially the Arytenoides. 2. Marchetts the elder 
cured a legitimate Angina, by making an incifion in the Lamy 
between the two ſuperior Aunuli, and introducing a ſilver pipe 

| into 
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into it, thro' which the patient performed inſpiration and exſpira- 
on; after the ſurgeon has made the inciſion, he muſt divide a 
" WWittle, and nicely draw afide the Sreyno-byord and Sterno-thyreoid 
uſcles. 3. Marchetti affirmed, he had obſerved a ſmall ramifi- 
ation of the Ductus thoracitus, or chyliſerus tending to the 
Pericardium, into which intruducing a blow-pipe, he inflated 
he Pericardium, from whence he reaſonably conjectured, that 
he Lympha was derived into it. 4. That the human lungs ex- 
ternally reſemble an ox's hoof, 5. That the ramifications of the 
ſpera arteria, or Bronchia within the lungs, have no annular 


the artilages. 6. That the valves of the Vena cava arc called 
Tock Tanner; thoſe of the Arteria venoſa, Mit rales, becauſe, 
we both together, they 1n lome meaſure repreſent a * s mitre; 
ely thoſe of the Vena arterioſa are ſtiled Sigmoides, and thoſe of 
em che Aorta, Semilunares; the Pericardium in this ſubject was 


preternaturally faſtened to the diaphragm at its point; we ob- 
derved two glands below the Larynx under the Herno thyreoid 
muſcles, on each fide of the Aſpera arreria, which in a Bron- 
chocele (to which the inhabitants of the Alps, and high moun- 


* tains are ſubject) ſwell exceedingly; he moreover obſerved, that 
the o 0" * 2 * 4 
vlo- the Thoracic duct ſends a branch to the parotid gland. 

"4 Marchetti raiſed the muſcles of the back; viz. 1. The Tra- 


pezii or Cuculares, ſo called from their figure, of which Ven- 
gius treats at large. 2. The rhomboid muſcles, which terminate 
in the baſis of the Scapula. z. The Levatores Scapule, called 
Muſculi patientiæ & pauperum, becauſe, when poor people are 


a denied charity, they ſhrug up their ſhoulders, and cry, wwe muſt 
72 have patience. 4. The latiſſimus Dorſi inſetted into the top of 


the cubit, and from its office called Ani ſcalptor. 5. The fu- 
perior ſerrati poſtici minores. 6. The inferior they poſtics 
majores. 7. The longiſſimus Dorſi, which runs along the whole 
length of the back, and at its origin uniting with the /acro-lum- 
bares, beſtows on each rib two aH, or nervous tendons, which 
decuſſate each other in the manner of a croſs ; viz. the external 
anſulæ tend upwards, and the internal downwards. 8. The 


4d acro lumbares, which at their origin being joined internally to 
anal che preceeding, and to the ſpinal proceſſes of the Vertebre, ex- 
_ tend to the neck, and at the ſame time beſtow Auſulæ on each 
* rib, but its external Anſule are carneous and not tendinous, as 
7, boſe of the preceeding. 9. The /emiſpinars. 


He likewiſe raiſed the muſcles of the head and neck, and 


* 1. The Splents, ſo called, becauſe they repreſent an ox's ſpleen; 
pe they are inſerted into the Occiput, and fend (which is not ob- 
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ſerved by Veſlingius and other anatomiſts) a pretty ſtrong tendon, 
divided from the reſt of its body, to the tranſverſe procels of 
the ſecond Vertebra of the neck. 2. The Auſculi complexi, ſo 
called, as they ſeem to conſiſt of ſeveral muſcles. 3. The Ref; 
majores, or externi. 4. The Recti minores, or interns, arifing 
from the tubercles of the firſt Vertebra. 5. The Obliqui ſupe- 
Tiores, 6. The Obliqus. inferiores. 7. The maſtoid muſcles. 
8. The Longi. 9. The Sealeni. 10. The ER 
11. The Sfinati; and at laſt he raiſed the 2 & quadrats : 
He ſhewed the muſcles of the face; in the forehead the Mem: 
brana carnoſa, degenerates into a muſcle, beginning to be double, 
where the hair of the head ends. Ob/ervar. 1. That the muf- 
cles which move or divide the lips obliquely, and called Har- 
donii, thould be cut in the diſeaſe called Riſus ſardonicus. 
=. That if the head be anointed with the fat of a human ſcull, 
the hair will grow plentifully. 3. That the inteſtines of ſuch as 
dic of a malignant fever, appear of a livid colour, or of a green 
blue. 4. "That the Pericranium does not differ from the Perio- 
ſteum, only that the Perioſteum on the head is called the Peri-. 
cranium, and it may be divided into 7 or even 10 portions. 
5. That the temporal muſcles are covered for their defence, and 
in order to retain them in their fituation, with a proper mem- 
brane, which ſome have miſtaken for the Pericrafiium ; we 
mult be careful not to hurt this membrane; for a wound therein 
often 8 convulſions, and hence ſuch wounds are reckoned 
mortal. 

Marchetti raiſed the muſcles of the face; the two muſcles of the 
noſe ; viz. the Tiangulares & obliqui; the Sphincter of the eye- 
lids; the Zlevatores of the upper lip, of which there are two 
pair, one common to the lips and noſtrils, taking its origin from 
the interior angle of the eye; the muſcles that ariſe from the O. 
jugale, and therefore called Zygomatici, are to be cut in the Ri- 
ſus Sardonicus; he obſerved, that theſe muſcles are wanting in 
{ome perſons; then he ſhewed the Conſtrictor, or Sphinfter La- 
biorum, called by tome the Maſculus baſiatorius; the Depreſ- 
ſores of the inferior lip ariſing from the bottom of the chin, are 
very ſpongy, where the beard grows; the other pair, which 
draws dowawards both the upper and lower lip, is inſerted into 
the angles of the Sphincter or mouth; he alſo ſhew'd the muſ- 
cles of the lower jaw- bone; viz. the Zemporalis, the Maſjeter, 
the internal and external Prerygoides, all which draw the jaw- 
bone upwards ; next the Diagaſtrici, which depreſs it. Obſer- 
vat, 1. That in the operation of the Trepan, you muſt keep 

clear 
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lear of the ſutures z for if the Dura mater (which, communi- 


s of cs with the Pericranium thro? the futures) be hurt, there is 
„ſo WSrcat danger of the patient's dying convuls'd. 2. The human 
ecti WS rain is large, in proportion to the bulk of the body. 3. Mar- 
fing Veri obterved two bodies in the ventricles of the brain, called by 
15 lrantius from their reſemblance Hippocampi & Vombyces. 
les, .. The brain has no pulſation of itſelf, but what it has from its 
les. WW cteries ; for if you open the ſcull of a living animal, and lay 
ati: ore the brain, and remove a portion of the Pia mater together 
em- ith its veſſels, you may obſerve a pulſation in another part, 
ble, hilſt this that is ſtripped: of its membrane has none at all; 
nuf. archetti affirmed, that he himſelf had obſerved this, and that 
ar- he brain after removing the ſcull, had a pulſation that continued 
cus, upwards of 4 of an hour. 5. We obſerved the fourth pair of - 
cull, Wncrves, or par Fallopianum, which ariſing from the poſterior 
as Wpart of the brain, creeps along the fides of its baſis, and goes out 
reen Mncar the third pair. 6. He obſerved, that ſeveral nerves of the 
rio- ven conjugations were not ſimple, tho' they went out at one 
eri. NPVoranen, but were really divided, and manifold ; dig. the third 
ons. Wand fifth pair conſiſted of four nerves each; the ſixth pair of 8 
and or 10; tho' all theſe together were not to large, as Mr. Ray had 


ſuppoſed. 7. That the pituitary. gland is larger and firmer in 
men, than Mr. Ray had ever obſerved it in other animals. 
8. Marchetti ſhewed under the membrane of the Hfundibulum, 
two white ſmall bodies of the bigneſs of a vetch, and ſhaped 
like a teſticle, which he ſaid his brother had firſt diſcovered; 
tho' they are delineated by Vaſfingius. 9. Mr. Ray obſerved in 
the large Foramina of the noſtrils four or more oblong, ſpongy 
bodies, covered with a membrane, which probably — 
Macus from running down. 10. The Pia mater ſeems to conſiſt 


» O; of the coats of veins and arteries, which in ſeveral ramifications 
Ri- N creep along its ſubſtance : Next, Marchetti came to the diſſection 
z in of the eye, in which he obſerved fix mutcles. 1. The Eleva- 
La-. bor, called Superbus, & Hiſpanus. 2. The Deprefſores called 
reſ-. rites & Capucini. z. The Adductors, called Hibitorii, & 
are N Cernani. 4. The Abduttors, ſtiled Meretricii. 5. The ob 
nich lique, and 6. The Trochleatores, called Amatorii; the anterior 
into cot only of the cryſtalline humour is called Arauea, and the 
nul- Wl poſterior coat is reckoned a part of the Hyalojdes;z he obferved 
ter, ¶ che nerves that entered into each muſcle of the eye. 


The Veſicule ſeminales lie like wings on each fide of the Vaſe 
d ferentia, immediately above the proſtate glands, and take their 
rue near them; the Capſule ſeminales are no other than the Vaſa 
defe- 
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deferentia dilated, immediately above the proſtate glands ; com. 
mon proſtitutes have the art of ſtreightening the Vulva, in Coity, 


by inwardly protruding the Os coccygis, fo as thereby to heighten 


the pleaſure of copulation. 


Marchetti obſerved in a ſubject, that the ſpermatic artery, 1 


taking its origin below from the trunk of the Arteria magna, af. 
cended, and _ over the emulgent artery; the Capſula ſper- 


matica was plainly ſeen perforated to the Urethra, and likewiſe 


even to the YVeſicule ſeminales, ſo as eaſily to admit a probe into 
each; the Foramen, that opens into the Urerhra, thro' the tu- 
bercle in the neck of the bladder, or the caruncle in the begin- 
ning of the Urethra, has a valve, which hinders either the invo- 
Juntary diſcharge of the Semen, or its return again to the Capſule; 
Marchetti affirmed, he never found any Semen in the proſtate 
glands, nor any Foraming to diſcharge the Semen into the Ure- 
thra; Mr. Ray is of a different opinion, and ſuppoſes, that 
Semen is contained in theſe glands, even in men; Marchetti ſu 

poſes, that theſe glands were deſigned to compreſs the neck of 


the Veſica, and ſo contribute to a ſtronger ejaculation ; at the ex- 


tremity of the Urethra, or Glans Penis, the canal dilates itſelf, 
and forms a Sinus, in which if a ſtagnation of any acrid or putrid 
matter happen, whether Semen or urine, it cauſes exquiſite pain, 
and produces puſtules : The yellow Gonorrhœa, excites very vio- 
lent pains. 
Marchetti diſſected the muſcles of the hand, which are, 
1. The Deltoides. 2. The Coracoides, which {ſerve to raiſe the 
Humerus. 43. The Rotundus major. 4. The Rotundus minor, 
which depreſs the Humerus. 5. The Spinatus inferior. 6. The 
Spinatus ſuperior. y. The Infra. ſcapularis, or Demerſus, which 
are ſuppoſed to move the Humerus round. 8. The Biceps, chiefly 
remarkable for its double origin, one of which is inſerted by its 
rendon into the Sinus or Foveola, formed in the head of the Os 
Humert. 9. The Brachieus, which bend the cubit. 10. The 
Longus. 11. The Brevis, which are joined together. 12. The 
Anconæus; theſe together extend the cubit. 13. The Quadra- 
#45. 14. The eres, which are called the Pronatores. I;. The 
Supi nator longus. 16. The Supinator brevis. 1). The Palma- 
vis, expanded over the whole palm of the hand. 18. The Flexor 
Carpi externus. 19. The Hlexor Carpi internus. 20. The 
Extenſor Carps externus. 21. The Extenſor Carpi internus. 
22. The Flexores of the firſt internode, called Zumbricales, ari- 
ſing fleſhy from the tendons of the Flexores of the ſecond inter- 
node. 23. The Flexores of the ſecond internode, called the Per- 


forati. 


| Y 
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orats. 24. The Hexores of the third internode, ſtiled Perforan- 
es. 25. The Abduttor of the little finger. 26. The Avduftor 


hten f the ring-finger. 27. The Alductor of the middle finger, 

= 8. The 4duffor of the fore-finger, called Indicator, a very 
ery, emarkable muſcle. 29. The Addutfor of the fore- finger. 
af. Wo. The Adductor of the middle finger. 31. The Adductor of 
Per- MW bc ring-finger. 32. The 4dduffor of the little finger; theſe 
wiſe NPnuſcles crots each other, and are called Zarerofſes. 3 3. The 
into Jexor of the firſt internode of the thumb. 34. The Flexor of 
tu- he ſecond internode, which may be divided into four parts. 


z 5. The Adductor. 36. The Alductor of the thumb. 435. The 


g1n 
or lexor of the third internode. 6c The firſt Extenſor of the thumb. 
le; . The ſecond Extenſor of the thumb. 40. The Exrenſores 


f the fingers, which envelope, as it were, each joint. | 
Marchetti the younger, performed the operation of cutting a 


that Mrhild out of the womb called Partus Cæſareus; he athrmed, he 
ſup- xtracted a child which lived two or three days, out of the mo- 
' of Wther's womb, after ſhe was dead; the manner of the operation is 
ex. gs follows; make an inciſion on one fide, or on that fide where the 
ſelf, hild's head is found to Jie, but obſerve to keep clear of the 


Linea Alba, and the parts near it, becauſe of the tendons of the 
muſcles, which all meet here, and the difficulty there is of their 
oaleicing again, if cut; in making the inciſion take particular 
are to cut gradually and gently, for fear of wounding the intel- 
tines; and when you have perforated all the muſcles and Perito- 
næum, then — 10 two of your fingers, and raile up all the ſaid 
mulcles and *Peritonenm, and cut, direfting your fingers upwards 
towards the knife; and likewiſe in opening the Urerus, you muſt 
be very careful not to wound the Tœtus; and after extracting it, 
ſew up the orifice, by paſſing a needle thro the muſcles and mem- 
branes, and let the threads be connected together in each puncture; 
the Uterus itſelf is by no means to be ſewed up; after this make 
an injection into the Nerus of a decoction of Sanicula, Conſolida, 
and other vulneraries, as alſo of the rougheſt wine; to the exter- 


ra. pal wound of the Aödomen, firſt apply pledgets of lint, dipped 
"he in the whites of eggs, and then plaiſters, as Diapalma, &c. he 
na- if the wound comes to a ſuppuration put a tent into its lower part: 


Marchetti affirmed, he could never obſerve the O a Pubis ſepa- 
rated in child-birth ; for he himſelf had, in very hard labours, 
put his hand upon that part, and yet he could not perceive any 
ſeparation or oblongation therein; there is alſo an argument from 
Hippocrates againſt this opinion, taken from the Callus, which 
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grows between broken or luxated bones, and ever after hinder 
their leparation. | 
In a harc, which was d iſſected, the Rectum was obſerved of 
very great length, with large Pilulæ of excrement; Mr. Ry 
calls this gut (in ſo far as it had no Cellule) Rectum, tho' indeed i 
it had one or two convolutions; the Cæcum was of a vaſt bigneih 
and length, far exceeding the Colon, and full of Fæces; jult ai 
the entrance into it out of the Ileum, there was another Appendix 
of a globular figure; its coats were more fleſhy, and fuller of 
veins and arteries than the adjoining Cæcum, it had alſo a ſmall 
round hole; the Cæcum, towards its further extremity, was {mall 
round, fleſhy, full of veſſels, and red-coloured, like the Catan 2 
in men; the inner coat was granulated, and that upwards of tour 
inches in length; the ſpleen was imall and long, and thicker af 
one extremity, it had rio gall-bladder that Mr. Ray could diicoverif 
(tho? in another bare the gall- bladder was manifeſt) the kidney 

were large, and the leit higher than the right, the Glandul- 
renalzs did not receive their veſſels from the emulgents, but from 
large veins, that on each fide went to the Joins; the ſtomach wa 
full of fir chewed imall, as Mr. Ray ſuppoſed, from its ſmell; it wa 
a ſemale here, and had long Cornua Uters, but was not pregnant, 
at the time of cutting it up; it ſeemed to have ſuch another 
cavity under the tail, above the Foramen Ani, as Mr. Ray had 
obſerved in a badger. n | 
Mr. Ay objerved in a mountain-· ben two Appendices, upwards 
of halt an ell long, as he ſuppoſes; at their origin from thei 
Rectum tor three or four inches, they are reflected or convolved; 
but in the firſt convolution there were no Fæces; then they moun- 
ted upwards near the Rectum on each fide, and were very large, 
and iull of Fæces; at their entrance, where they adhere to the 
Rectum, they have as it were, an annular muſcle, or ſphincter; 
the liver was pretty large, divided into two principal lobes; 
Mr. Ray found no gall bladder, but two large biliary pores, which ſ 
by different orifices not far diſtant from each other, opened into 
the Duodenum; the ſpleen was ſmall and triangular; the gizzard 
of a middle ſize, ras muſcular, and its inner coat in ſome parts 
concreted into a {ubſtance almoſt as hard as horn; the heart was 
very large; in the gizzard and crop were found the tops and buds 
of fir-leaves, which upon opening emitted a refinous and 
grateful ſmell, much reſembling that found in the hare's ſtomach 
above · mentioned. 
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: Hydarides incloſed within a ſtony Cruſt in the Kidney of a 
= Sheep; by Mr. Cowper. Phil, Tranſ. N' 307. p. 2304. 


R. Cowper found in a ſheep's kidney a large whitiſh body, 
inclining to yellow, and tinged with red, as it lay under the 
membrane of the kidney; it was very bard, as 1s uſual in animal 
petriſactions, and 4 of it lay hid within the ſubſtance of the k id- 
ney; it was incloſed within a thick hard membrane, that could 
not eaſily be ſeparated therefrom, even with a needle fixed at the 
end of a ſtick; the branches of the emulgent ve ins and arteries, 
lay between it and the *Pelvzs of the kidney, all which veſſols were 
ſomewhat compreſſed by this petrified body; as Mr. Cowper was 
picking off its thick, ſtrong, membranous caſes, he found the nee- 
dle {lip at a ſmall aperture into a cavity, b which he diicoyered, 
that this hard, heavy, petrified body was hollow; and finding a 
membranous interſtice therein, he pulled it aſunder, and found 
its infide divided into ſeveral petrified cells of irregular figures, 

and filled with Hydatides of various fizes and ſhapes. | 


1 De/cription of the Pædiculus Cæti; by Sir Robert Sibbald. 
hil. Tranſ. N“ 308. p. 2314. 


H E Pediculus Cæti is the Balanus Balene cuidam Oceans 
T /eptentrionalis adberens. Liſter Hiſt. Conchil. Bocconi in 
is Recherches & Obſervations naturelles, was the firſt that men- 
toned it, whoſe deſcription of the ſhell is better than the figure, 
e has N of it: The ſhell according to Sir Robert Sizvbald, 
approached to an hexangular figure, confitting of one vaJve, 
wherein 1t differed from all the Palau he had ſeen; it had no 
Ipiral circumvolutions, nor Apex, but opened at both extremities; 
he orifice of its upper extremity was narrower, and thro” it the 
animal exerts its Cirrhi or Brachia; the orifice of the lower ex- 
remity was much broader, and therein the animal lodged ; the 
ower is divided, as Boccont obſerves, into 18 lines, that are rais'd, 
12 of them fimple and ſtreight, and the other 6 branched; the 
alt are placed in ſuch a manner, that there are two ſtreight lines 
berwixt each of them, and there is a cavity between all thele lines, 
n which the Grrhi or arms of the animal are probably lodged, 
tho in this ſubjeR they ſtood in the middle of the upper part of 
the ſliell, with their extremities contracted; for the upper orifice 
deeper than the lower; and there is an aperture from the under 
art to the upper, by which the Cirrhi mount from the head of 
he animal; the orifice of the uprer part is narrow below, but 

. D wide 
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wide in the middle, and then again it contracts ſomewhat ; the 
body of the ſhell is convex, and has fix diviſions, each conſiſting 
of four protuberant tubes, which are narrower at the upper extre- 
mity, but become ſenſibly wider towards the lower end; the 
outermoſt of theſe tubes are narrow, the middle tubes are broader, 
and all of them have H riæ crofling them; the diſtances between 
their parts are ſmooth, and appear hollow; their ſuperficies are 
wider at the top, and grow ſentibly narrower towards the bottom; 
all the tubes are hollow on the inſide, forming cavities both be- 
tween the ſimple and branched lines, which compoſe them; th 
ariſe from the orifice in the middle of the inner part of the ſhell 
and proceed towards the fides, the branched part being neareſt the 
{ide of the ſhell ; in the upper part of the animal itſelf, there ap- 
eared fomewhat reſembling a gaping mouth; both the upper and 
Cn parts were ſemicitcular, but narrower towards the point cf 
the aperture; they were membranous, and took their rife from 
the infide of the ſhell ; the upper lip, if it may be ſo called, was 
altogether membranous, and the lower ſeemed to be of an offe. 
ous conſiſtence towards the ſhell, and appeared like the Denres 
molares; a little below the mouth appeared the Cirrhi, which 
were continued to the reſt of the body of the animal; Sir Robert 
Sibbald does not doubt, but that, when the animal is alive, the 
under part below the Cirrhi reſembles the under part of the Mol. 
Iuſci of the polypode kind; this reſembles the Parenchyma of a 
Buccinum, but was much firmer, and when ſqueezed it yielded 
a fat juice; it was white on the outſide, but blackiſh where ii 
adhered to the ſhell; it was all contracted within the under part 
of the ſhell, which it filled; the animal was ſomewhat exſiccated, 
ſo that Sir Robert could not perceive any diſtinction of parts 
therein, tho' ſome ſuppoſe that the Viſcera and other veſſels may 
be traced therein, when newly taken; two finewy bodies, arolM 
from the ſides of the upper part of the ſhell, exactly oppoſite t 
each other, and terminated in two claws; and by theſe it is pro- 
bable the animal ſticks to any thing, and by them it adhered toi 
the whale; it cn dilate and contract them at pleaſure: Thi 
animal is a new ſpecies of the Polypus kind, which ſeem 


to be peculiar to {ome tort of whales in the ſeas adjacent to S. 
laid. | | | 
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An Account of a Hydrops Ovarii, c. by Dr. Douglaſs. Phil. 
Tranſ. N“ 308. p. 2317. 

D* Sg opened the body of a woman, of 29 years of 
age, who died the third day after delivery, on which he 
made the following remarks : 1. She meaſured round the waiſt, a 
yard and three quarters, and from the Scyobjculus Cordis to the 
Os Pubis, a yard and a quarter. 2. All the cutaneous veins of 
the Abdomen were of a very unuſual and extraordinary bigneſs, 
and very much diſtended with blood; and upon opening the 
largeſt of them, he extracted ſeveral polypous concretions. 3. The 
Cuticula from the Umbilicus — 66. appeared rough, and 
ſcaly to the naked eye; in ſeveral places it ſeemed mortified, oc- 
caſioned, probably, by the ſharpneſs of the Serum, that continually 
ouzed out of it, when ſhe ſcratched the little pimples or wheals 
that aroſe on its ſurface ; theſe for ſome time were wont to go off 
without any ſcar, but as her ſtrength decayed, they became mor- 
tified. 4. The external integumen's, on all the Rego epigaſtri- 
ca, were very thin, there appearing little or no fat; but trom the 
upper part of the Regio umbilicalis, down to the Os Pubis, the 
{kin was almoſt 4 an inch thick, of a whitiſh colour and hard, 
{ome of it appearing as if it were granulated, cauſed by ſome ob- 
{tructions in the milliary glands of the ſkin. 5. The fat under 
this ou of the ſkin was upwards of an inch thick, being diſtri- 
buted into ſeveral lobules of an irregular figure, and lodged in o 
many cells, adhering to the Memvrana adipoſa, which in this 
place was alſo much thicker than it uſually is in a natural ſtate. 
6. Her thighs, legs and feet were all anaſareous, being exceed- 
ingly ſwelled, and eafily retaining any impreſſion made by the 
fingers ; and the Dr. was told by her nurſe, that ſhe uſed to wet 
a great deal of linnen in drying up the water, that would always 
iſſue out from theſe parts on the leaſt rubbing, yet all her ſuperior 
parts were exceedingly emaciated. 7. The fleſhy part of the ab- 
dominal muſcles was much extenuated by that great diſtenſion, 
yet their tendons were as thick as uſual, and being very eaſily ſe- 
parable from each other, the Dr. plainly obſerved, chat the tendun 
of the Obliquus internus adhered cloſely to that of the Tramſver- 
ſalis, along the edge of the Muſculus rectus, and was not double 
as Realdus Columbus, and all anatomiſts after him, down to 
Diemerbroeck (who was firſt aware of this miſtake) have main- 
tained; however, this ſtreight muſcle derives the fame beneßt 
from this ſituat ion, being hemmed in, as it were, on one fide by 
thiscluic adheſion, and on the other fide by the Linea alba, as if it 
D 2 had 
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had been incloſed between the two ſuppoſed tendons of the Ob. 
liquus aſcendens; that is, it is much ſtrengthened thereby, in 
time of acting; he alſo obſerved, that the tendons of the two 
oblique muſcles, and the fleſhy part of the Tanſverſalis, between 
the anterior ſpine of the Os Hium and the Pubis, near its com- 
miſſure, did infeparably unite with each other, forming, as it 
were, a thick and hard borer; from the outſide uf which, there 
was continued over the blood - veſſels, nerves and muſcles, on the 
ſore- part of the thigh; a large Aponeuroſis which braced them 
down, the two Laminæ of the membrane of the Abdomen, be ing 
expanded on its inſide; now this border is what authors call the 
Ligamentum Pubis, and what Dr. Douglas in his Myographia 
Comparati va. p. 5. ſuppoſes to be the firm union of the tendons of 
theſe three abdominal muſcles with the Peritoneum. 8. Having 
perforated the Abdomen in the moſt convenient depending part, 
there iſſued out in a riſing ſtream with great impetuoſity a vaſt 
quantity of ſlimy viſcid water, in colour and confiſtence very 
much reſembling a brown, thick and ropy ſyrup; this water mea- 
ſured between 16 and 17 gallons, beſides what was loſt on the 
floor, and imbibed by ſponges and linen made uſe of 1n drying it 
up. 9. When the water was quite emptied, the Dr. at firſt ſup- 
poſed, that it had been all contained in a duplicature of the Perito- 
num, and had cauſed a dropſy in that membrane, becauſe none of 
the Viſcera appeared; for in ſuch a caſe, the Dr, had often obſerv'd 
that the inner Lamella of that membrane of the Abdomen, being 
ſeparated from the outer, is forced inwards by the weight of the 
water upon the bowels, to which it cloſely adheres, contracting 
the guts and meſentery into a very ſmall compaſs; but upon a 
narrower view, he perceived, that the thick membrane incloſing 
the water, could be eaſily ſeparated from the Viſcera, having 
freed it from its adhefions by membranous filaments to the Pers- 
tonæum, and by blood - veſſels to the Omentum; now, this bag 
reached from the Pubis to the midriff, and from the left region of 
the loins to the right; in a word, it filled up the whole cavity of 
the Abdomen, diſtending her belly ſo far, that a plate could ea- 
fily lie upon it, when ſhe was alive; the Dr. having gradually ſe- 
parated it from all the neighbouring parts, and rolled it up, found 
that it adhered inſe parably to the left Tuba Fallopiana, the ſper- 
matic veſſels being ramiſied thereon; and obſerving no Ovarium, 
which in the other fide was naturally diſpoſed, he concluded, that 
the bag was nothing but the membrane of the Ovarium, covering 
the Ova, preternaturally thickened and diſtended by the collection 
of the above-mentioned humour, and that the diſtemper was a 

true 
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ve Hydrops Ovarii; inaſmuch as all this vaſt quantity of water 
Is included in one bag, and all of the ſame colour and conſiſ- 
-nce. 10. All the other Viſcera in the Abdomen were found, 
nd in their natural ſtate. 11. In both cavities of the Thorax 
ere was contained a large quantity of reddiſh water. 12. The 
Wi uor in the Pericardium was very plentiful, and of a greeniſh 
e. 13. The right lobe of the lungs adhered to the membrane 
f the Thorax, covering the upper part of that cavity, but the 
Wot lobe was free from any adhefion. 14. In the left vemricle 
he Dr. found a large Polypus, or ſerous concretton, of a round 
Paare, white colour, and of a pretty hard conſiſtence, with ſeve- 
al long roots of a red colour, which extended thro' the auricle, 
nd bulb of the pulmonary vein mto its neareſt divarications in 
he lungs. 
The 57 having viewed this large bag, with the Urerus ap- 
endent to it, and cut 'off below the orifice of the Mearns uri- 
varius, obſerved, 1. That the right ſpermatic vein, which opens 
nto the Cava a little below the emulgent, was three times larger 
Whan the left; and from a little above the Ovarium it was con- 
inued, without any divifion to its termination. 2. The right 
Pvarium was in a very natural ſtate; the Cicatrix or Caruncula, 
hence the fecundated Ovulum had Trat was ftill remain- 
g. and the blood-veſſels were ram ified upon this Teſtis, in a 
erry agreeable manner. $3. The Tuba Fallopiana with its Fim- 
ria, were all in a natural ſtate. 4. The diameter of the left 
Wpcrmatic vein, which opens into the emulgent of that fide, was 
waller than ord mary; and from the extraordinary narrowneſs of 
De bore of this veſſel we may aſſign a probable cauſe of this 
Watcry fwelling ; for the blood being retarded in its reflux to the 
Wcart, a great deal of Serum, or Lympha, by reaſon of its flow 
urn, muſt needs be thrown off upon the Ovarium, already in- 
iſpoſed, whence the gradual increaſe of the tumour proceeded, 
=. The two ſpermatic arteries were contorted and full of wind- 
gs from their meeting with the veins, to the Ovaria & Tube. 
. A little below the kidneys, each artery fent out a branch, 
hich was loſt in the Peritonæ im, and Cary membrane of the 
idney; and from the fame places, the veins received two conſi- 
W-rable branches. 7. One of the arteries went off by a narrow 
Wrifice from the fide of the Horta, and the other aroſe from its 
iddle, a little below the firſt. 8. Between the bag and the 
terus all theſe veſſels were much dilated, forming ſeveral cir- 
Wo mvolutions upon the Perironæum, called in this place the Lx- 
ganentum latum Ceri. 9. The left Tuba Fallopiuna was only 
| | remark- 
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remarkable in its being much longer and larger than uſual 
10. In the bag, which was nothing but the membrane called 
Liartos, that covers all the veſicular glands of which the Ou 
rium conſiſts; he obſerved ſeveral little bladders of differen 
ſizes, and diſtinct from each other, which contained a limpid, 
or clear ſlimy Serum, in colour and conſiſtence like a mucilage 
of the Semen. Cydoniorum, and theſe were either hydatical ty. 
mours only, or the Ova themſelves diſtended ; this liquor waz 
by a flow heat, hardened into the conſiſtence and colour of the 
white of an egg. 11. All the Fundus Uteri was about an inch 
and + thick, but near the Collum minus it became ſomewhat 
thinner ; which was owing to the diſtention of its {ſpongy and ve. 
ſicular ſubſtavce, by the bload in the veſſels running thro? it in 
various meanders; ſu that when it was cut, it very much reſem- 
bled the ſubſtance of the lungs. 12. Upon wiptng the inner 
membrane of the Urerus with a ſponge, the Dr. — ſe vera 
imall eminencies, which he took to be the glands mentioned by 
Malphigius, that ſeparate an humour to lubricate and moiſten in 
cavity. 13. On the upper part of the Fundus uteri he obſervd 
a great number of ſmall veſſels, like ſlender filaments or threads, 
running off from its membrane, and terminating in a reddiſh 
and ſoft ſpongy fort of ſubſtance, not unlike the Jula, abating 
its colour, which hung down from that fide of the Urerus in 
form of a nipple; theſe perhaps, are the veſſels, which accord. 
ing to ſome, do ſeparate and ſecern the matter of the Lochis 
and Menſes, for they are viſible only at thoſe times. 14. Near 
the origin of the Zube, he perceived two tubercles, or littk 
bunchings, about the bigneſs of a nut, to which, perhaps, the 
Placenta was faſtened, and to theſe adhered ſeveral glands of 1 
blackiſh colour, and different fizes. 15. The Collum minus was 
compoſed as it were, of two Labia, the uppermoſt was the mol! 
protuberant, and upon it he obſerved ſeveral ſmall glands, out « 
which upon compreſſion, iſſued a viſcid clear liquor, 1aid to feal 


up this part, in time of pregnancy; the lower Zabium wa 


longer and thinner, with its edges cut, or indented in ſeveral 
places. 16. The Rugæ in the lower part of the Vagina run as 
they are commonly repreſented, but theſe in the upper part had 
a quite different courſe as in Plate I. Fig. 2. 17. Near the ori. 
fice of the Alcatus urinarius, two very large caruncles were ob- 
ſcrvable, ſhaped like a mulberry. 

In the next place the Dr. relates the ſymptoms. of her big 
belly, and the method uted for her recovery : Not Jong after thi 
woman had laid in of her firſt chi:d, ſhe had a violent blow 

upon 
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pon the left ſide of her belly, very painful for the time, but in 
wo or three days, upon keeping herſelf quiet in bed, the pain 
nd anguiſh went off; about two months after, Ille began to feel 
ome little pain in the left hypogaſtric region, where ſhe had 
eceived the blow; and ſhe obſerved that fide of her belly to 
grow conſiderably bigger than the other; theſe pains increaſed 
ore and more, till they became very violent; but upon concep- 
ion, which was thrree months after ſhe was firſt afflicted with 
hem, they went off, and her belly ſwell'd gradually, as is uſual 
n pregnancy, having no other ſymptoms, but what are incident 
o that ſtate, only ſhe was much bigger than ordinary; and on 
that account ſhe forbore the uſe of medicines, which poſſibly 
might have been of ſervice in the beginning of her diſtemper, 
had ſhe been well aware of ber danger; after her delivery, the 
ſwelling and bulk of her belly continued much the ſame, as be- 
fore the birth, only upon a plentiful evacuation of the Los hin, 
it decreaſed a little; when her month was up, ſhe advited with 
leveral phyſicians, apothecaries, c. who us d emetics, ſtrong 
cathartics, diuretic diet drinks, and all the medicines commonl 

uſed in a dropſy, her ſuppoſed caſe; all the effect they had, 
was to prevent the farther increaſe of the ſwelling, while ſhe 
uled them; but after ſhe entirely left them off, the tumour in- 
creaſed very remarkably ; thus ſhe continued about a year, and 
then ſhe conceived again, as ſhe ſuſpected by the ſtoppage of her 
Menſes, which were always very regular, but at ſuch a time; 
her appetite was always good, ſhe never was very thirſty, and ſo 
drank but little; ſhe made water freely and in a large quantity, 
without any of the ſymptoms of an Aſcites, excepting the ſwel- 
ling of her belly; only when ſhe was half gone with child, 
her legs began to {well and pit, growing very big all of a ſud- 
den; from which and likewiſe from her belly, there would often 
iſſue out a great deal of a watery humour upon rubbing, as has 
been already oblerved ; eſpecially if ſhe ſcratched the little pim- 
ples, that would often ariſe in thoſe parts; about this time, ſhe 
began to be afflicted with a 8 of breathing, with a violent 
trembling and palpitation of the heart, and to be oſten ſubject 
to deep and involuntary ſighings; ſhe could not lie down, but 
was obliged to ſleep in a fitting poſture, for fear of being choak d: 
Now, Dr. Douglas thinks it probable, that all theſe ſymptoms 
proceeded from the large quantity of water contained in the ca- 
vities of the Thorax and Pericardium ; which doubtleis did 
more effectually haſten her end, than the bigneſs of her belly, 
with which ſhe might have lived ſeveral years. | 
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In Plate I. Fig. 1. repreſents the Glandule revales, the Utery 
with the parts belonging to it, and the large bag or membrane « 
the Ovarium preternaturally diſtended ; 4 the Glandula renalii 
on the right fide; & an eminence or riſing in its middle; c a vein 
that runs from it to the Cava; d the Glandula Fenalis on the let 
fide; e a Sulcus or furrow in its middle; F a vein running fron 
it to the emulgent; g a fmall vein that comes from the dis. 
phragm, and opens into this vein, before 1t leaves the gland; 
h two ſmall arteries from the Aorta; ii tao nervous twig 
from one of the intercoſtal Plexus's; A A the kidneys; KB thy 
ureters cut off; C the Cava cut off; D its diviſion into the Ran 
iliaci; E E the internal branches into which the hypogaſtria 
open; F F the emulgent veins; G the Aorta cut off; H its di. 
viſion into the iliacs; II its internal branches, which are {pread 
upon the Urerus; K K the external iliacs of both veſſels; LL the 
emulgent arteries; M M the ſpermatic ve ins; NN N N the fper 
matic arteries, very much contorted in their progreſs, that on the 
right fide being cut off; O the union of the branches of the ſer. 
matic vein on the right fide; P the right Ovarium, with ramif: 
cations of blood · veſſels on its outer membrane; Q the right Tala 
q its Fimbria; R the Tuba on the leit fide, with its Fimbria ad: 
hering to the large bag; 8 8 the membrane of the left Ovariun 
diſtended to a raſt bigneſs, with the ramifications of blood - veſſcl 
| thereon; T ſome of the Ovula — big; W ſome hyds 

tidal tumours on the infide of the large bag; VVV the Liga. 
menta lata; U the Fundus Uteri; XX the Ligamenta rotunds 
the membrane that covers them being laid open, in order to ſhey 
the veſſels of which they are compoſed; Y the Vagina cut of; 
Z the Veſica urinaria; * * a ſmall artery and vein on each fide 
the firſt going off from the ſpermatic, is ſpread upon the Men 
brana adipoſa and Peritonæum under the kidney; the latter 
bringing back the blood from theſe parts, opens into the ſpermatic 
vein. Fig. 2. ſhews the Vagina and Urerus cut open; AAA the 
Fundus Ureri laid open, ard its fides folded back to ſhew its in. 
ternal ſpongy ſubſtance, with the orifices of the hyſteric veſſels; 
2 2 the glands appearing on the inner membrane of the Ureruys, 
3 3 the imal] vefl-ls by which the Zochia, &c. are ſeparated; 
4 a loft ſubſtance, hanging down from the upper part of the 
Uretus, in which the afoteſaid veſſels terminate; 5 two tubercks 
ſeated near the origin of the Lube, to which the Placenta ad- 
hered; BB the Vagixa laid _ 6 6 the two Labia of the 
Collum minus; ) ſeveral ſmall glands placed on the upper L- 
bium; $ the courſe of the Rugæ, on the upper fide of the "a2 
f 99 then 
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9, 9 their direction on the under fide of that part; 10, 10 two 


* orbicular ſubſtances, near the orifice of the Meatus urina- 
ali ius. | 

41: Experiment ſpewing the extraordinary Electricity of Glaſs, 
Je. roduceable on à ſmart Attrition, Gc. by Mr. Francis Hauk1- 
a5 = Phil. Tranſ. N“ 308. p. 2327. 

1 R, Hauksbee took a hollow tube of fine lint glaſs, about 

wig an inch in diameter, and 30 inches long, and after rub- 
; 1 WY bing it pretty ſmartly with paper, till it acquired ſome degree of 
an heat, he then held it towards ſome | om of leat-braſs, and as 
tial bon as the effluvia of the glaſs reached them, they were ſuddenly 

% pot into motion, flying towards the tube, even at 9 or 10 inches 

read <iltance ; and it ſeemed by how much hotter the tube was made 

the by robbing, it would attract at the = diſtance ; but that it 

er would do ſo to any degree of heat, Mr. Hauksbee could not de- 

Un termine; and what was farther obtervable, was, that ſometimes 

her the bodies attracted would adhere to the tube, and there remain 

mit at reſt; ſometimes they would be thrown violently from it to a 

% £224 diſtauce; ſometimes in their moving towards the glaſs, at 

a otcher times even on their touching it, they would be ſuddenly re- 

4 pelled to the d iſtance of four or five inches, repeating the ſame 

Ty teveral times with great, velocity in a very ſurpriſing manner; 

| * ſomet imes the bodies attracted would move but ſlow ly towards 

Jan the tube, at other times they would remain ſuſpended for ſome 

* little time between the glaſs and the table, on which the braſs- 

d leaf was laid; and ſometimes they would ſeem to ſlide along 

of. the ſides of the glaſs without touching it; all theſe Phenomena 


Mr. Hauksbee oblerved at ſeveral times, and he found them in a 


fide great meaſure agreeable to this account, tho" the force and vigour 
lem . a . . Þ. . 

of the effluvia is ſometimes leſs, than what it is at other times; 
I which ſeemed to him to proceed from the different temperature 
ys of the air at the time when the experiments are made; for when 
"OY ir happens that a great many humid particles ſwim in the air, no 
> WW doubt, the reſiſtance of ſuch particles muſt very much impede 


the force and extent of the effluvia; or they may ſuddenly con- 
dente on the warm tube, and thereby hinder or choak the paſſage 
of the effluvia; for he found that moiſtneis was at all times in- 


conſiſtent with trials of this nature; beſides the quality of the 
cle effluvia ſeems to be ſuch, that Mr. Hauksbee could not, with all 
| ” hig endeavours, cauſe them to affect one of the above-mentioned 


bodies thro' a piece of fine muſlin, tho' it was held very near 
the tube, and yet at the ſame time they would attract or give mo- 
VOle V. I. E tion 
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tion to the ſame body at three or four times that diſtance, when 
the muſlin did not interpoſe; moreover, Mr. Hauksbee could not 
tell, but that the coldneſs of the air at the ſame time might con- 
cur; for when he firit made this experiment, it was ſummer time 
and dry weather, and then 1t ſeemed to ſucceed ſomewhat better, 
than it did afterwards: But to proceed, when the glaſs became 
hotteſt by the greateſt attrition, it then emitted ſuch a quantit 
of effluvia, as not only to produce the abovementioned effe 

but when nearly applied to the face, or any tender part of-the 
body, to be ſenſibly felt, as if the points of a conſiderable num- 
ber of weak hairs affected the part: Mr. Hauksbee attempted a 
diſcovery of the figure of their motion, by bringing the fricated 
tube near the flame of a candle, ſmoke, ſteam, Joſt and the 
ſurfaces of liquids, but without any ſucceſs ; and this Mr. Hauks- 
bee entirely attributed to the reaſon above-mentioned z viz. the 
{udden condenſation of the humid effluvia on the warm glaſs; fo 
that the oleaginous quality of the flame and ſmoke, the moiſt- 
nels of the ſteam, the ſmallneſs of the duſt, or effluvia of the 
liquids, would immediately adhere to all the parts of the fricated 
tube, as it was brought within their ſpheres of activity, prevent- 
ing the operation of its effluvia, which then ſeemed to be ſtop- 
ped, or retired within 1t{elf, and required a new attrition to give 
it vent; what next occurred 1n this experiment was, that upon 
exhauſting the air from the tube, tho' a like attrition or greater 
was given it than before, yet very little of the effluvia could be 
diſcover'd, from any motion given the leaf. braſs, notwithſtand- 
ing it was held within a quarter of the diſtance, at which it 
had been attracted before; after this had been continued for 
ſome time, with little ſucceſs, becauſe, ſmall particles of the 
leaf.braſs, where the tube was held near, and at the ſame 
time very warm, had a motion given them; but not to be 
— with what it had, when the experiment was made 
without exhauſting the air; beſides, Mr. Hauksbee did not doubt 
but, that ſome {ſmall quantity of air might remain in the tube, 
and fo the attraction might continue in proportion to the quantity 
of the remaining air; or the heat produced upon the {mart attri- 
tion of the tube, as well in this as in other experiments, might 
ſupply the effect and ſpace of ſuch a quantity of air; upon re- 
admitting the air, it was obſervable, that before any new attrition 
was given the tube, or before it was removed from the poſition 
and diſtance it was held at when in YVacuo, ſeveral of the above- 
mentioned bodies, at reſt as to appearance, began ſuddenly to 
move and were ſome ct them attracted towards the tube, which, 


upon 
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pon a freſh attrition, recovered its electrical quality, as vigorous 
s at firſt: Upon the attrition of the tube in the dark, 1t was very 
pblervable, that when the glais hecame warm, a light would con- 
inually follow the motion of the hand backwards and forwards; and 
it the {ame time, if another hand was held near the tube, a light 
ould be {een to break from it with a noiſe, much like the crack - 
ing of a green leaf in the fire, but not ſo loud; tho' when the 
xperiment has been very filently made, Mr. Hauksbee has heard 
everal cracks at ſeven or eight foot diſtance, or more; when any 
hing elſe, beſides the hand was brought near it, tho' it did not 
__ it, a light would fix upon it, as Mr. Hauksbee tried with 
pold, filver, braſs ivory, wood, Oc. yielding much the ſame 
x ppearance as the hand; but after the glaſs came to be exhauſted 
df air, upon the firſt attrition, a much larger light enſued, 
which appeared entirely within the tube; only upon the attrition 
pf the unexhauſted tube, on its outfide ; but in the former caſe 
he tube ſeemed to Joſe the quality of giving a light to a body 
drought near 1t. 

Mr. Hanuksbee, upon trying a ſolid tube, about the ſame big- 
eſs and of the {ſame metal with the other, found no great diffe- 
ence in its operations, only its effluvia ſeemed to continue a little 
onger, but he could not diſcover, that it attracted at a greater 
iſtance than the other did: He took a little 4c 33 and 
rying it on a paper before the fire, and rubbing the tube till it 
as warm, and then holding it near the lamp-black, it was an 
greeable fight to behold the briſk agitation of a great number ot 
ttle bodies, ſeeming to aſcend and deſcend promiſcuouſly with 
great velocity; and it was ſurpriſing to obſerve bodies ſo light 
1 ſpecie, and which with their proper gravity falling on paper, 
ould make no ſenſible noiſe, return with ſuch force from the 
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0 abe, that their ſtriking the paper was very audible. 

5 Mr. Hauksbee procured a glais nearly Aur * 0 about ) inches 
ts length, and as many in diameter; it was put into motion by a ma- 
L hine of a new contrivance ; its axis lay parallel to the horizon, as 
n the like experiments formerly made, it was perpendicular 


hereto; after this cylinder was exhauſted of air, and put into 
otion by a wheel, it ſucceeded with reſpect to the light produced 
pon its attrition, as in the experiments above-mentioned ;z but 
hen all the air was re- admitted, and the attrition and motion con- 
nued as at firſt, it was very ſurpriſing to behold, from the point af 
me's finger to the glaſs, a ſtrong light, which began firſt at the 
anger, and ſeem'd to gravitate —.— being ſenſibly felt there, 
ho' the moving body was not within half an inch of it; this light 
cem'd to iſſue from the glaſs, with a conſiderable noiſe, (not 
E 2 much 
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much unlike that of 2 but ſmarter) aud was eaſi ly dif. 
tiuguiſhable from that made by the operation of rhe engine 
which was conſiderable; this experiment having been made in 
the dark, Mr. Hauksbee tried whether it would exhibit any 
phznomenon by day light; accordingly, in the afternoon between 
two and three o'clock, ina very light room, immediately after 
the attrition was made on the moving glaſs, and the finger 
brought near it as before, he obſerved a pure purple light very 
viſibly, extending itſelf from the finger to * cylinder, and 
accomponied with the above- mention d noiſe; this experiment 
Mr. Hauksbee repeated ſeveral times at different hours, and with 
the like ſuccels, bake always made with a glaſs un- exhauſted d 
air; as to the electricity of this body upon the uſual motion and 
attrition given it, he did not find, that it exceeded in that qua 
lity, what he has already related in former experiments: Mr, 
Hanksbee then took a piece of fine muſlin, which was ſew'd to 
two wires, bent arch-wiſe, ſo as to ſurround the upper ſurface of 
the glaſs, almoſt four inches diſtant from it; he broke the threads 
of the muſlin, to make 1t as ragged as he could ( for he found 
that ſmall and light bodies are moſt apt to be effected by the 
effluvia of glaſs) then the motion and attrition being given the 
glais, it was an agreeable fight to ſee a great number of ſmal 
ſpecks of light every where on the extremities of the torn threads 
which reſembled ſo many little ſtars, obſervable thro' a good 
teleſcope, in the Via lactea; and the whole was attended with 
ſuch a whiteneſs, by the ſmall light proceeding from them, as is 
ſeen in that part of the hemiſphere with the naked eye; after that, 
Mr. Hauksbee tried whether the addition of heat, by placing a 
red hot — under the moving glaſs, would add to the 
appearance of light, but he found it ineffectual, without the 
attrition of his hand, and even with it, he could diſcover 10 
greater effect, than if there had been no ſuch red hot iron, both 
with the exhauſted and unexhauſted glaſs: Mr. Hauk bee hav- 
ing always obſerv'd that light bodies, brought near any part of 
the fricated cylinder, would to appearance be equally attraQed 
or gravitate, contriv'd a femi-circle of wire, which he could fal: 
ten at a determinate diſtance, environing the upper ſurface of the 
cylinder, at four or five inches diſtance from it; round this win 
he twiſted ſome pack-thread, by which means he could with 
eaſe hang the threads at nearly pretty equal diſtances, the lower 
extremities of which reach'd within leſs than an inch of the 

cylinder, when directed towards its center, but when at liberty, 

they appeared as in Fig. 1. Plate II. And when the cylinder 

was turn d round pretty ſwiftly, the threads would appear in the 


agitated | 
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agitated air, as in Fig. 2. but when he applied his hand on the 


ower part of the cylinder the threads would repreſcat a form 
ie Fig. 3. and from all parts ſeem to gravicate, and be attrac- 
ed in a direct line towards the center of the moving body, ſuf- 
ering no inconvenience or diſorder of pofition from the wind 


zuſed by the rapidity of the motion; and by ſhifting the 


er W:ttcition, he could draw them in a line towards either extremity 
c the cylinder, yet ſtill pointing towards its axis; and when 
d e reversd the wire with the threads, that is, encompaſſed 
nt Won the under part of the cylinder, as he had done beforethe upper, 
th WH: anſwered exactly the fame, all the threads pointing towards 


its axis, as in Pig. 4. He likewiſe gave a motion to the ſame 
ylinder in a perpendicular poſition, by which means he had the 
pportunity of placing a hoop-wire horizontally, with threads 
as before, 1 only one ſmall expos'd between them for 
the touch of his fingers; yet the threads, upon his giving a mo- 


ot Wt ion and attrition to the cylinder, elevated themſelves from their 
d: WMhanging poſition, making an horizontal plane all round, and 
nd directing their looſe extremities to the axis of the cylinder, as 
he 


in, the former; now, how far this experiment may ſerve to 
explain the nature of electricity, magnetiim or the gravitation of 
bodies, Mr. Hauksbee leaves others to determine. 


Account of a Storm of Rain that fell at Denbeigh in 
Wales. Phil. Tranſ. N“ 308. p. 2342 


PON Tueſday the 16th of July 1706, about 8 o'clock in 


the morning, it began to rain in and about Denbligh, and 
continued inceflantly for 30 hours, but not very violently till 
1 about three or four o'clock on Medneſday morning, when it rain'd 
the 


ſomewhat faſter, attended with a terrible noiſe, like thunder, 


no with ſome flaſhes of lightning, and a boiſterous wind; about 
th BW break of day the rain and wind began gradually to abate every 
. hour, till one or two o'clock in the afternoon, and then it per- 
of We Qtly ceas'd, and the air became clear and fomewhat calm; on 
. Tueſday the wind blew ſouth-weſt, but on Medneſday it was 
A 


come tothe north-weſt; the effects of this great ſtorm were dil: 
mal; for it cauſed the overflowing of all the rivers in Denbeigh- 
foire, Flintſhire and Merioner hſbire, Cc. which fpoil'd a 
great deal of corn, and carried off all the hay that was 


ver mow'd down, near the banks of the rivers in ſuch vaſt 1 


the mat it choaked the arches and inlets of the bridges, and 
broke down a dozen large ones; oaks and other large trees 
ere rooted up and ſwept away, with ſeveral quick. ſet hedges, 
and 
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and ſome quillets, by the fide of the river Eluy were ſo cover'{ 


with ſtones and gravel, that the owners could not well tell, 
whereabouts their hedges and land-marks ſtood, and this river 
altered its channel in ſome places; two or three rivulets, that 
conveyed water to ſome mills, were choaked up with ſtones and 
-gravel : It was affirmed by ſeveral people, that the great floods 
were not ſo much the effects of the rain, as the breaking out of x 
vaſt number of ſprings in ſuch places, as they were never known 
to flow from before; in the town of Lenbeigh a great many broke 
out in the houſes and ſtables, eſpecially, in that part next the 
caſtle, on the north-fide ; and ſome of them with a great deal of 
violence, and in ſuch quantities that it was averred by ſeveral 
men of the town, that three of theſe new ſprings, which flowed 
out of the ſtables of the Bull, Cro/5-keys, and Boar's-head inns, 
were ſufficient to turn any corn-mill: At a ſmall diſtance north. 
ward of Denbeigh, lies Parł. ſuoding, a rocky hill, where there 
broke out a great many ſprings, which flowed ſo . for g 
or 10 days, that the cattle were watered in them for all that time; 
whereas, before and after, the people were obliged to water them 
all ſummer long at a well in the highway, at ſome diſtance from 
Park. ſnoding; there were ſeveral deep holes and trenches cut in 
the highways, adjoining the river Ee, &c. and fume of them 
very large; which was not attributed ſo much to the overflowing 
of the river, as to the breaking out of ſprings in thoſe very places: 
In Comb mountain there was a pit of a circular form, which in 
the furmer-time was wont to have little or no water in it, and in 
winter, as much water as would {well the ſurface to about 14 or 
16 yards; but now in the middle of ſummer it roſe up at leaſt a 
yard and a half higher than it was ever known to have done in 
the wetteſt winters; and overflowing-its banks, it fell down the 
hill with ſuch violence, as to penetrate into the very body of 2 
rocky road and dug large pits into it, ſo that this common highway 
was become irreparable. 


A Tumour on the Neck full of Hydatides; by Mr. Anthony 
Hewnden, Phil. Tranſ. No 308. p. 2344. 


Gentle woman in London, 25 years of age, had a large wenn 
tumour; the baſis, taking its origin from all the lower him 
der part of the ſcull, extended down the neck near each jugular, 
and almoſt as low as both the $:apule; there was a Phiegmon on 
the upper parts; the Radix being ſo large, he applied a tranſverſe 
cauſtic the whole length and breadth of the tumour, intending to 
{-parare the Cutis from the membrane of the tis; but it being 
10 
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hin where the Phlezmon was, he was obliged to divide the 
js; and out of it Mr. Hewnden extracted upwards of threeſcore 
atides, of the bigneſs of a ſmall walnut, and ſeveral others 
e broken; theſe Hydatides ſwam in a liquor of the confil- 
e of the whites of eggs; in this Cyſtis he found a large quan- 
of an atheromatous and ſteatomatous matter, and at its baſis 
urge Sarcoma; he cut off the greateſt part, but apprehenſi ve 
hurting the muſcles of the neck, he deferred it to the next 
fling, intending to take away the reſt of the Sarcoma, and the 
dix of the Cyſtis by cauſtics, which he applied without ſuc- 
s; for they came off without making an Z/char, the Radix 
ng of a cartilaginous ſubſtance; ſearching with his probe, in 
er to find ſome interſt ice, he touched upon ſome membranous 
ervous body, which cauſed the patient to ſcream out furiouſly; 
into this interſtice Mr. Hewnden put a piece of Roman vi- 
pl fitted to the place, which came out next day all diſſolved, 
ether with ſome of the Radix; by the conſtant application of 
vitriol, he extirpated the whole Radix, and 2 the part 
A. It is obſervable, 1. That ſeven years before this operation, 
tumour was very, near as big as it was at this time, and ſubſi- 
d of itſelf. 2. That when Mr. Hewnden began with cauſtics, 
firſt he uſed was Precip. Rub. with which he covered the 
ole Radix, and it came off without any E/char, but it ſali- 
ed the patient for five weeks, 


Account of a monſtrous Birth; by Mr. Robert Taylor. 
Phil.. Tranl. No 308. p. 2345. | 
Poor woman near Hitchin was delivered of twins conjoined 


1 together; they had hut one trunk, with two necks, a head 
he each; four arms, two forwards and two backwards; thoſe 
kwards croſſed each others ſhoulders, like two perſons fide to 


e; they had but one nave], two matrix's, two fundaments, two 
Ir of hips and four legs; they had gone the full time, having 
Ir on their heads, and nails on their fingers and toes; the mid- 
e affirmed, they were alive within leſs than half an hour before 
y were delivered; they looked very clear and well; and by 
lon of their being conjoined, were about ſeven inches over. 


/ervations of a Comet that appeared at Rome; by Ar. 
John Ray. Phil. Tranſ. N“ 509. p. 2350. 

Ecember 2oth 1664 N. S. about three o'clock in the morn- 

ing Mr. Ray obſerved the comet; it was in the conſtella- 

ot Hydra, not far from the foot of Crater; it appeared 


about 
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vera! Experiments, fhewing rhe ſtrange Effect. of the Et. 
fluvia of Glaſs, produceable on its Motion and Attrition; by 
Mr. Francis Hauksbee. Phil. Tranſ. No 309. p. 2572. 


Xperiment I. containing farther obſervations on the at. 
trition of glaſs. 

ln the late experiments, which ſeem ſomewhat to illuſtrate at- 
ration or electricity, by the extremities of the ſurrounding 
breads pointing to the axis of the fricated glaſs, there is ſome- 
hing farther very remarkable; viz. that after the atteition of 
he glaſs has been a little while continued, and the efluvia laid 
old on the hairy or woolen threads (having uſed ſuch as is cal- 
ed crewel) that then, tho the attrition had ceaſed, and the glaſs 
vas without any motion, yet all the threads would retain their 
lirection for four or five minutes, and ſometimes longer, before 
hey could diſengage themſelves from the eaſing or electrical 
ffluvia; moreover, if one's finger, or any thing elle be brought 
tear the pointing extremities of the threads, whilſt the effluvia 
& with o — vigour, as to ſuſtain them directed, that then, 
ey would avoid a touch from it, juſt as if the north pole of 
e magnet were applied towards the ſouth point of a needle; 
nd at the ſame time, if the finger is held, at about an inch 
om the extremity of the aforefaid thread, it will there ſeem to 

attracted, and remove itſelf ſomewhat out of its direction to 
e approximated body; but if any thing is held between the 

laſs and the directed thread, then the thread immediately 

dſes hold of the effluvia, and returns to its firſt poſition; yet, 

pon withdrawing the interpoſed body (if it has not removed 

{elf too far out of the reach of the effiuvia) it will again return 

its tendency, and ſo continue, till its gravity is too great for 

xe decayed vigour of the effluvia to maintain it in ſuch a direc- 

on; he afterwards tried the ſame experiment, with a globe- 

laſs, which, when the attrition was made, would in all manner 

poſitions, attract the ſurrounding threads, directing them to- 

ards its center. | 

Exp. II. Shewing the direction of wooken threads every w 

am the axis, towards the circumference of a Fricated glaſs. 

Mr. Hauksbee, in order to try what appearances might occur 

y placing the woolen threads on the axis within, as here- 

fore he had done on the outfide, and making the attrition 

the external ſurface, as uſual, took a globe glaſs about fix 

ches diameter, and having conveyed into its body ſome woolen 

reads tied to a ſtick, abich was placed in 1t as an axis, and 
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being fixed on the machine, the great wheel was turned, and the 
ba applied as uſual ; but he ſoon found the inconveniency of Wi 
a glaſs of that figure, the threads entangling with each other, i 
ad no way to Jooſen or ſeparate them; what was farther obſery. Wl 
able at that time, was, that upon bringing his hand near the 
laſs; which was then at reſt, he was ſurpriſed to ſee a motion gf 
. bodies within fide,\ and upon farther examination, he found WM 
that it was occafioned by the approach of his hand, ſince he 
could by a motion of his finger towards the point of any of thei 
threads that did not touch the inſide of the glaſs, drive it a 
way; it ſeemed to fly from his finger held on any fide of it, and 
that without coming near the external ſurface by half an inch 
or better; this ſurpriſing phenomenon, tho' 4 body ſo folid ai 
laſs interpoſed, ſhews the ſubtilty of the efluvia, the boch 
— * it is produced ſeeming to be no impediment to in 
motion; beſides, it ſeemed very much to reſemble or emulate 
ſolid, ſince motion may be given to a body, by puſhing the effſu . 
via at fotne diſtance from it; but what is {till more ſurpriſin 
that this body, tho' ſo ſubtile, as ſeemingly to perviate glaſs, 
will not, as has been before obſerved, affect a light body thro' 2M 
piece of muſlin ; now, whether the muſtin abſorbs the efluviall 
or what other laws it may be ſubject to, Mr. Hauksbee canna 
determine: Mr. Hauksbee tried the ſame experiment with a glabiil 
exhauſted of its air, but it afforded nothing obſervable. 
Exp. III. Being à repetition and improvement of th 
ormer. | 
J Mr. Hauksbee procured a glaſs of a more ſuitable figure, for i 
repetition of the foregoing experiment, being almoſt an hemiſ 
phere with a neck to it, by which it was ſcrewed to one extre 
mity of a ſpindle, and had motion given it by the large whedli 
as uſual; this manner of fixing, and the figure of the glaſ 
gave him an „e of rubbing it, as well within as withouf 
tho' upon trial he found, that either way was much the ſame 
To proceed, when the threads were fixed on an axis within, at 
the motion and attrition made as ufual, all the threads the 
inted to the axis, and then whilſt they retained that pofition 
if a finger was brought near the outſide of the glaſs, a motia 
would be given to the point of the thread that lay neareſt i 
within fide ; and at the fame time, if the threads were remove 
to the outſide, and the finger held within, the like motion wou 
be given them there; generally, the threads ſeemed to fly thi 
approach of the finger; yet ſometimes, Mr. Hauksbee had fel 
them jump ſuddenly towards it, when at more than an inch di 
| tance 
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"ce: It is obſerv able, that the figures repreſented by the threads 
irected from, and towards the center, do not only emulate, but 
em very much to reſemble the centripetal and centrifugal ten- 
encies of bodies in their motions either wax. 

Exp. IV. Shewing that the effluvia of glaſs, are capable 
performing the office of attrition, cauſing a light by fal- 
ing on an exhauſted glaſs in motion, as if rubbed by the 


and. 
Mr. Hauksbee took a large 8 bular glaſs, about nine inches 
Wiameter, which being exhauſted, he fixed to give it motion, by 
e machine deſcribed Phil. Tranſ. N“ 304. its axis ſtanding 
rpendicular ; another globular glaſs, about the bigneſs of the 
Wrmer, was placed to give motion to it by a new machine, and 
as wrought with its axis parallel to the horizon; this laſt, with 
contents of common air, was fixed, ſo as to move within an 
Ich of the other; in theſe poſitions the machines were ſet on 
ork, and the naked hand was applied to the unexhauſted glaſs, 


ul We cMuvia of which in a little time reaching the exhauſted glaſs 
YM motion, immediately produced a light on that part of it 
via ereſt the other, without the aſſiſtance of a touch from any 


ing elſe to influence it; this light was 2 ſtrong, and ex- 
Ynded itſelf fo far on the globe, as the effluvia could reach; it 
s not near ſo much of a purple colour, as when cauſed by the 
Wtricion of the hands; but, would remain, or live on the globe 
rr half a minute or more, after the motion of the rubbed glaſs 
ad ceaſed ; bur, if the fricated glaſs be kept in motion, and 
e other at reſt, the light inſtantly dies, yer recovers again upon 
We firſt motion given it; after this he took a long glais, which 
ad lain by him exhauſted of air upwards of fix months; this 
ass having been rubbed a little with his hand to evaporate the 
Woiſture on its outſide, he held it over the unexhauſted glaſs in 
otion, which was at the ſame time rubbed by his hand; and it 
Was very ſurpriſing to ſee, what large flaſhes of light would at 
Wetcrvals be produced in the long glaſs, without touching the 
Jals in motion, tho? 1tlelf was neither moved nor influenced by 
y immediate attrition, | 


alls of Hair taken from the Uterus and Ovaria of 9 
je by Mr. James Yonge. Phil. Tranſ. N* zog. 
P. 2387. 

R. Yonge was called to deliver a woman 30 years of age, 
who was four days in labour of her firſt child; its head, 
ng too big for the paſſage, ſtuck immoveable at the Os Pubis; 
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ſo that he could neither faſten a crotchet, nor extract it by a cup 
ping glaſs fixed to the ſcalp with an air-pump; in this extremity 
Mr. Jonge directed his fon to the child's head, and take 
out all the brains, with ſo much of the ſcull as he could; and 
then by 2 cord faſtened round the neck with a nooſe, to pull it 
out, which was ſoon and eaſily done; the child was corrupted 
and ſtunk much, as alſo the Lochia, which flowed for three 
weeks; ſoon after they ceated, the Menſes appeared, and the 
woman went abroad ; 4 fix weeks after her delivery, ſhe wa 
ſeiſed with violent convulſions, and hyſteric fits, which laſted 
near three days, when a painful tumour aroſe on the left fide of 
her belly, which ended in an eruption of near a pint of white 
thick matter, with ſmall knobs of a ſubſtance like the yolk of 
boiled eggs; all ſymptoms immediately vaniſhed, only ſhe com- 
plained of the great hollowneſs, where the tumor had been; four 
days after this, the like ſwelling appeared on the right {ide of 
her belly, which continued with a {mall flux of matter about 
five or fix months, in deſpite of the ſeveral medicines uſed to 
cure her; about that time there appeared in the Pudenda 1 
bunch of ſomething like greaſy wool, which being extracted, 
proved to be a ball, or wad of hair, being fine, ſoft, 1ndiflerently 
ſtrong, ſhort, of a light brown colour, and intangled like a par: 
cel of combings, and as big as a turkey's egg, incloſed in a Fu 


N „„ „% „ he 


liculus, mmeried in an unctuous ſlime, adhering on one fide to 


a membrane as large as the palm of a man's hand, and in the 
middle of it there was a mall pyramidal bone reſembling a ſpli 
tooih ; the tumour ſunk upon this, and the fluor immediate) 
ceaied, and her Menſes, which had not appeared all this while 


flowed as uſual, and ſhe continued in perfect health full nin 


months. 


This caſe, tho' rare and extraordinary, has ſometimes hap: 
pened to others: In Dr. Hooke's Phil. Collect. N* 2. Dr, Ty on 
tells us he diſſected a young gentlewoman, and found the right 
Teſtes or Ovarium, ſwollen into two bags, almoſt as big as4 
man's head, full of a pale Serum, in which floated ſeveral Jumps 
of a oft fatty matter, which diſſolved in part, when put into hot 
water; one of theſe pieces were half as big as a man's fiſt, i 
which lay a great deal of hair (as there did, tho' not ſo plenti 
Fully, in all the reſt) of a filver colour, ſoft, fine, ſtrong, and 
above two foot long, it did not adhere to, nor did it ſeem t0 
grow from any part, but lay intangled in this matter, and in its 
bony ſubſtance exactly reſembling that, commonly called the eyt 
or dog-tooth : Dr, Tyſon, diſſecting a woman 40 years 2 

un 
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und near the Uterus, a bag as big as a large turkey egg, and in 

4 fatty ſubſtance, like that — wit on large 
wuantity of light ſoft hair faſtened to a fleſhy ſubſtance ; within 
his Cyſtss there was a bone, in ſome ſort reſembling a mandible, 
ith {everal ſockets, and three Dentes molares, or grinders, and a 
yurth not quite grown out: Dr. Grew tells us, that there is ſuch 
nother tooth in the Meum of the Royal Society, found in the 
ame manner, by Dr. Tyſon, and the Dr. himſelf informs us, ubi 
pra, that Dr. Needham found a tooth, together with the hair 

the Ovarium of a dead woman; and Dr. Hook ſays, that 
Dr. Samſon found the like in two large globular tumours, which 
ere parts of the extended Ovarium, wrapt up in diffolvable and 


of WW:fammable fat, of a yellow colour: Sir 4udrew Leak gave 

m. Mr. 7onge a ſmall bunch of hair, part of what was found in the 

= elly of a young woman at Deal; the account of which is as 
ollows: 


A young woman of 30 of age, fell into a periodical fever, 
nd afterwards into a total ſuppreſſion of her Menſes, which was 
don followed with a pain and tumour in the right fide of her 
lly, which grew and increaſed maugre all the medicines adviſed 
y the neighbouring phyſieians, till it became bigger and harder 
han that of a woman in her laſt month; when it had grown a full 
ear, it began to ſoften; at the end of 15 months, her belly was 


u iſtended in ſuch a manner, that it ſeemed ready to burſt, which 
the W2de the patient deſire the phyſicians to adviſe the ſurgeon to make 
plug e Paracenteſis; but all were ſurpriſed to find that inſtead of 


ater, there ruſhed out a pint and half of ſweet well-digeſtsd 
atter ; the following day the furgeon _ as much more, and 
$ 


hen he perceived hair four or five inches long iſſue forth with 

ee matter, but ſo cloſely adhering to the inſide, that he could not 

ap Pull them out without great pain to the patient ; ſhe lived but four 
x. ays after the operation; and opening her belly, there were found 
gh: yo quarts of the ſame matter, which flowed thro” the tap-hole, 
as 48nd a lump of hair floating therein, wrapt in a fatty matter, from 
mp Which when it was ſeparated, it es full half an ounce; on 
hahe right ſide of the Urerys he found a protuberance bigger than a 
„urge walnut, from which the hair grew eight inches long ; that 
mur, or rather the Ovarium being ſeparated ſrom the Matrix, 


ere was found 1n it a compleat dog-tooth ſocketed in a bone of 
triangular figure, 1n which vie bo tooth was growing ; the 
one had a Pęrioſteum on it covered with fleſh, — at the 
alvaria to the ſcull. 


The 
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The caſe of Mr. Yonge's patient * two difficulties, | 
which he could not get over; viz. 1, How theſe ſubſtances gy 
thithcr ? 2. And how they got out? And he doubts not but they 
were lodged in or near the Teſtis, the place of the tumour and 
pain, and the ſeveral anatomical diſcoveries made by thoſe great 
philoſophers above quoted, do even demonſtrate it; they could 
not be conveyed into that bowel, and: therefore, they muſt have 
been formed therein; but how, and of what materials, is the quel. 
rion? Such philoſophers as call thoſe extraordinary appearance: 
Luſus Nature, ſeem like thoſe of old, who tired in their natural 
reſearches by ſome puzzling difficulty, took refuge in words, aſ- 
cribing the cauſes of things they could not account for, to occult 
qualities, Oc. If they mean by Luſus Nature the ſport or re. 
creation of nature, they accuſe her wrongfully, who does nothing 
in vain, and who is the author of all the order, beauty and ad. 
vantages we enjoy, as delighting to make monſtrous, deformed WW 
uſeleſs, and miſchievous things; things præternatural and contrary Wi 
w. nature, becauſe, deſtroying its beſt work, Man; if by it they BW 
mean, that nature, in the work of generation, miſtook, failed, 
er was diſappointed; and inſtead of forming an Embrio or Fetu, Wl 
made a chaos, a confuſed lump of bone, fat, hair and membranes, 
the materials or elements of animal bodies, they greatly err; for, 
m all ſuch acts of nature, the coition of both ſexes is requiſite, 3 

8 

1 

| 
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according to the old, or either of the new Hyporheſes de Gen: 
ratione Animalium which was wanting in the girl of Deal; the 
baving been found, upon a very nice and ſtrict ſcrutiny to die 2 
virgin untouched, : : 
We arc told by ſeveral authors of the beſt credit, that larg j 
quantities of hair have been found in all the parts of the humayi 
body, the fluids not excepted; Dr. * maze a large co 
tection from them; he reaſons like a philoſopher on the nature aui 
production of hair on human bodies, living or dead, eſpecially u 4 
thoſe parts Mr. Junge mentions ;, but the teeth and bones ſeem toil 
hard, even for ſo acute an inveſtigator; he has indeed given ſom 
very fine thoughts, and ingenious conjectures r or 
gin, and production; this is the only difficulty, all thoſe account 7 
Ir. Yonge has taken from others are incumbred with; bull 
Mr. 79nge's caſe has another no Jeſs hard to reſolve ; it is obv1oul 
tow thoſe things were got out of the women that died; but his pe 
rent who furvived the evacuation, puzzled him, to find the Dusti 
tor ſuch a lump to paſs from without the Urerus into the Vulva 
1 was certainly lodged without the Urerus; but which way ſuch if 
jump of greaſy hair, with a bone, and a large membrane N | 
theret 
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ercto, could paſs into it? He knows none but the Tuba Fallo- 


ana; but the orifice of that into the Uterus is fo ſmall, that it 
* times will not admit an Ovum, no bigger than a pepper-corn 
7 W paſs ; whence thoſe conceptions, which are made in that trunk, 


W.- occaſioned; it will diſtend very largely, fo as to contain a big 
arus; but where it is inſerted into the Mazrix, the Foramen is 
o narrow for ſubſtances of ſuch magnitude to paſs, unleſs ſome 
y extraordinary accident expand it, and what that may be 
Wir. 7onge cannot apprehend. 


Lunar Eclipſe, obſerved at Zurich the 19th of April, 


1 1707 3 by Dr. John James and John Scheuchzers. Phil. Trani. 
* N“ 310. p. 2394. Tranſ/lated from the Latin. | 
© X 8 
W 9 to 18 The Penumbra on Maræotis. 
0 18 40 The true ſhadow within the diſk of the moon. 
ec, 20 15 Palus Mareotis in the ſhadow. _ 
1 * 23 The beginning of Mare Eoum. 
1 J 25 20 Mons Alabaſtrinus ; the middle of Mare 
e Eoum. 
1 27 40 the beginning of Sinus Sirbonius. 
_ 29 the middle of Sinus Sirbonius and Mare 
for, Egyptiacum. | 
= 29 20 the beginning of Inſula Cercinna. 
il 29 30 Tacus e 
te 30 30 the middle of Cercinng. 
*. 31 40 the end of Cercinna. 
33 the extreme prominence. of Mons Sop ber. 
irg 34 the iflands between Sicilia and Cercinna. 
ar 35 the beginning of Mauritania and Sinus Hyper- 
oy boreus. 
_ 36 40 the middle of Sinus Hyperboreus. 
1 | 37 20 Mare Pamphilium. 


37 30 Creta. 
37 40 the beginning of Zn. 


33 40 the middle of Ætna, Melos, Carpathos. 
39 30 the end of Ætna. 


but 41 Rhodus. 
mou | 43 40 the beginning of Sinai. 
] pr 45 the middle of Mare Adriaticum and Sai. 
__ 45 20 the end of Sinai. 
46 30 the middle of Mare Adriaticum. 


43 
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48 40 the beginning of Propontis and Mare Hype 
boreum. | 
51 zo the middle of Propoxtis and end of I. 
CO mans ws 
52 40 the beginning us niger major. 
53 10 Lacus Thraſumenus. OY 
53 zo the middle of Lacus niger minor. 
54 30 the beginning of Inſula Besbycus. 
55 10 the beginning of Pontus Euxinus in Sin 
| Salmydeſſus. 
56 the end of P 15. 
57 zo the beginning of Pontus Euxinus inferior. 
58 the beginning of Byzantinm. | 
59 10 the end of Jyzantium. 
359 40 Promontorium Asheruſuim. 
x I the beginning of Borsſthenes; Apollonia. 
1 30 the middle of Pontus Euei nus. 
3 20 the middle of Sinus Athenienſis. 
4 40 Palus Byces. 
5 40 Promontorium Heracleum. 
7 
8 


40 the middle of Cochslss; ending at Sinus u 
tremus Ponts. | | 
30 the middle of Zacus Corocoude. ' 
9 26 Promontorium Herculeum and beginning 
Mare Caſpium. 
11 40 the beginning of Palus Amodoce. 
16 20 the middle of Palus Amodoce. 
18 10 the end of Palus Amodoce. 
20 Paludes amare & Lacus minor. 
20 40 Lacus major. N 
22 10 a very ſlender Jucid margin. 
23 20 the whole body of the moon in the ſhadow. Wil 
24 40 almoſt the entire diſk of the moon, except 
Mare Mediterraneum, ſhone with a dilu 
brightneſs, ſo as that the ſeas could be diltu 
guiſhed thro* the * or ä | 
40 no {pot beſides the Palus Mæotis, could | 
diſtinguiſhed thro'the teleſcope. 
45 the middle of the moon's diſk is darkene 
more and more, its periphery continu 
clearer. 7 


| 
H.! 
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12 the diſk of the moon appeared to the naked eye 
of a ruddy colour, and no ſpot could be diſ- 
tingui ſhed thro' the — 

15 the w ole diſk darkened more and more, its pe- 

riphery continuing ſomewhat bright. 

28 the diſk clearer oppoſite to Palus Maræotis, 

and the ſhadow very thick towards Palus 
Mortis. 8 | 
33 the whole diſk becomes gradually clearer, whilſt 
a greater datkneſs covers Palus Meoris and 
. places near — 1 
51 40 the ſeas appear gradually. 1 ' f 
56 zo the Pontus Euxinus and Mare Caſpium in the | 
middle of the obſcuration are covered as it 
were, with a thick cloud. | 
5 Mare Boum, and the places near it could be 
diſtinguiſhed, tho” the moon had not yet 
emerged from the ſhadow. _ 
9 4© the true beginning of the emerſion. 

11 30 Palus Mar#otis begins to emerge. 

13 emerged. 

i5 40 Mate Ecum begins. | 5 

21 30 Sinus Sirbonius & Mare Egyptium emerged. 

26 Regio Caſſiotis emerged, and Inſula Cercinnd 
emerged ſome minutes before. 

27 40 Mons Athos and Malta emerged. 

31 Mauritania emerged. | 

38 Corſica and Sicilia emerged. _ 

45 20 the middle of Propontis emerged. 

49 Besbicus emerged, | | 

52 Byzanztiun emerged. 

57 30 Promontorium Acheruſium emerged. 

5 20 Pontus Euxinus and the middle of Mare Caf- 
pium emerged. 

6 Palus Meotis begins. OO | 

9 Mare Caſpium and the middle of Meorss 
emerged. _ 

11 20 Mzotis emerged. 

13 40 the Penumbra. | 

I4 20 the moon entirely _— In the emerfion 

the ſhadow ſeemed to be more diſtin, than 
it was in the immerſion. 
Tor. V. 2, = G 12 
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18 40 the beginning of the eclipſe in the true ſhadew, 

23 20 the greateſt obſcuration. 
9 40 the beginning of the emerſion. 

46 30 the duration of the total obſcuration. 

14 20 the end of the emerſion. 

55 50 the total duration. 
5 40 fromthe beginning to the total immerſion of the 

moon 
I 5 40 from the emerſion to the end of the total eclipfc, 


An Eſſay on the Invention of Printing; by My. Jobn Bagford, 
Phil. Tranſ. N* 3 10. p. 3 / gi 


JT is the general notion of moſt authors, that we had the firſt 
hint of printing from the Chineſe; but Mr. Bagford is fu 
from being of that opinion; for at the time of the diſcovery we 
had no knowledge of them; he rather ſuppoſes we may more pro} 
bably have taken it from the ancient Romans ; as from their me- 
dals, ſeals, and from the marks or names at the bottom of ther 
- Macrificing pots; but if it be certain, that cards are as old as our 
King Henry the VIth, nothing as Mr. Bagford thinks, ſeems tj 
ive ſo fair a hint for printing, as the making of cards; as is evi. 
— by the firſt ſpecimen of printing at Harlem, and by fon 
books in the Zodleian library at Oxford ; one in Funius's collec 
tion, another in archbiſhop Zaud's, and a third in the ſame col 
lection, being the lives of the Ruſſian ſaints in a thin folio; th 
leaves are not paſted together, as the former two are, but cut u 
wooden blocks, and illuminated; there is alſo another rare ſpeci 
men of the firſt, in that valuable collection of archbiſhop Parks 
in Bennet College library, at Cambridge, bound up with a M. 
book, this differs very much from thoſe at Oxford; it is the life « 
Chriſt in figures, or rather the types of the old and new teſtament 
they have not ſo many ſpecimens of the firſt printing at Harl 
as we have in England: The cutting of the blocks or moulds ij 
making our playing-cards, is in the ſame manner, as thoſe for ti 
books printed at Harlem; they lay a ſheet of moiſt or wet paſt 
on the form or block, after firſt lightly bruſhing it over wa | 
made of lamp-black mixed with ſtarch and water, then they i 
it off with a round liſt, with their hand, which is done u. 
great expedition; this is for the picture or court- cards; then thi 
paſte them together threefold, the coarſeſt being put in the mi 
dle; they are coloured by the help of ſeveral patterns, or ſtanefily 
as they are called, which is card paper cut thro' with a penkni 
tor each colour, as red, Cc. for at the firſt printing, the card 
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only a meer out. line: Theſe patterns are painted with oil-colours, 
to preſerve them from wearing out with the bruſhes ; they lay 
the pattern upon the picture, and by ſliding a bruſh, that is full 
and looſe, gently over it, it fixes the colour into the cut holes, 
and leaves it on the print, that 1s to be a card, and fo on for all 
the other colours that are to be ſeen on cards; all which 1s better 
underſtood by ſeeing them perform it, than by any deſcription; 
This Mr. Bag ford ſuppoſes to have been their firſt way of print- 
ing at Harlem. The hint might alſo have been taken — MSS 
900 years old; for in them the great letters are done by the il- 
juminators, in the ſame manner as card. making: The next me- 
chod of printing at Harlem, was by cutting whole forms in wood, 
from MSS, and without pictures; ſuch Mr. Gag ford takes the Do- 
natus to be, mentioned in hiſtories; and this might bear date in 
1450, and ſome ſay in 1440; and this may be as plainly demonſtra- 
ted as the former, from copy-books, printed at Rome, Venice, in 
Switzerland and England, as high as 1500; this method of wri- 
ting is harder to perform than either Roman, Italic, or any other 
letters uſed in printed books: The third method of printing was 
with ſingle types in wood; but the author of this invention is un- 
known; it was then eſteemed ſo uncommon a thing, that printers 
carried their letters 1n bags at their backs, and got money at gen- 
tlemen's houſes, by printing the names of the family, epitaphs, 
ſongs, and other ſmall performances: The fourth improvement of 
this noble art was the invention of ſingle types in metal; here we 
mult entirely aſcribe the honour to Peter Scheffer, of Grenſchen, 
ſervant and afterwards ſon-in-law to Fauſt, who entertained him 
to work in his houſe at Mentz; and he obſerving, how induſtri- 
ous his maſter was to 1mprove this art, undertook it himſelf, and 
with much application and induſtry brought it to perfection; af- 
ter he had made ſeveral eſſays, he at laf diſcovered it to his 
maſter Fauſt, who mak ing ſome experiments with his ſingle types, 
and finding, that they would anſwer his expectat ion, was fo tran- 
ſported with joy, that he promiſed him his daughter in marriage; 
which ſometime after he performed, and they continued — 
improving this art with great ſecrecy, till it became known, and 
ſpread itſelf over all Europe; ſometimes you have their names at 
the end of the books they printed, and ſometimes not; ſometimes 
with dates as high as 1457; as the pſalms printed by them, now 
in the emperor's library, and mentioned by Lambecius in his Bib. 
liotheca; and as low as 1490, for which we have the authority 
of Eraſmus, in a preface to Livy, printed at Baſil, by Froben 
A. D. 15.. As for Fohn Guttenburgh, tho' he is ſaid by ſeveral 
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authors to be the firſt inventor of printing, yet we cannot find 
one book with his name and ot his printing: We may rational] 
conjecture, that printing with plates of pewter, brats, or iron, ei. 
ther graved or etched, was firſt practiſed by the working gold. 
ſmiths; for they have a way of taking off the impreſſions of their 
work, by the ſmoke of a lamp, which perhaps, | the hint to 
the graving on braſs; and of this we have a dark account in 
authors. | 
Tube firſt printing at Harlem, was a book with pictures; they 
took off the impreſſion with a liſt coiled up, as the card-maken 
uſe to this day; but when they came to uſe ſingle types, they em. 
ployed ſtronger paper, with vellum and parchment; then they 
made uſe of a preſs, tho' they afterwards contrived, and made it 
more ſerviceable; nor was their ink for printing brought. to 
perſection at firſt, but improved by degrees; rolling-prefi 
printing was not uſed in England, till King James the uit, and 
_— was brought from Antwerp, by our induſtrious Foby 
Mr. Bag ford ſaw at Leyden, over a glazier's door in the Har. 
lemer-ſtreet (ſo called, becauſe it leads to Harlem) the cttigiesof 
Coſter cut in wood, and painted with an * — ; this ſtatue was 
ſet up by a private perſon, the owner of the houſe, perhaps, for 
the name and fake of the ſtreet, and Mr. Bagford ſuppoſes, not 
older than about 1630; this ſtatue is done after the graved print in 
the book at Harlem, or the painting over the door of Laurent 
Fohnſ9r Coſter, where they ſay, he firſt practiſed the art of print. 
ing; but Mr. ee rather takes it, that he lived in this houſe 
in his old age, and is church-keeper or ſexton; for ſo the word 
fignifies, beth in the high and low Dureh: Mr. Bag ford went | 
4 to Harlem o compare and collate one of the ſame impreſſion in 
| quarto, which Mr. Bullard had procured for him, with that at 
| | Harlem, the title of the book at the latter end runs thus, zh; 
ö 
: 


book was finiſbed in the good city of Culenburgh, y me John 
Valdener, 25 75 gear of Go Lord 1483, on — Saturday Fo 
Sr. Matthew's Day; with the device of the printer hanging on 
the bough or tnag of a tree, a cuſtom they much uſed 2 
_ as may be ſeen by ancient monuments on grave-ſtones, not 
only in the great church at Harlem, but alſo in ſeveral other cities 


| of Holland; the title of the book is in Low Dutch (the language 
in which it is priited) viz. 9 

ö De epiegel onſer Behordinge. 

ö i. e. The Mirror of our Salvation. 


On 
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On the cheſt, wherein this book was kept at Harlem, in the 
rince's garden, the date 16 18, was inlaid in the wood; and upon 
ollating it with the other he brought from Amſterdam, he found 
hem to agree both in the words of the text, and likewiſe in the 
pictures; they only differed in this, that the Harlem book was in 
olio, with two pictures in each page, and the words column wiſe, 
and 25 lines in a column, containing 60 pages, and printed but 
on one fide, and not paſted together, as thoſe at Oxford and Cam- 

ridge: At the entrance into the princes's 2 at the up 
end of the ſummer- houſe, on the right hand, was C er's ſtatue, 
eaning with its left hand on the inſcription, which bore date 
Wo; and in its right hand the letter A in a ſquare, with other 
igures, as little naked boys, and in their hands A B C, with the 
oicture of Fame, holding the letters C D and E, which was taken 
from Junius in his hiſtory of the Lot Countries; all theſe pic- 
ures with the ſtatue of Caſter, are painted on the walls of the 
ummer-houſe, in diſtemper or water colours, and no older (as 
pppears by the date on the cieling) than 1655. | 
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7. low as printing is but another way of writing, and brought to 
of Perfection by degrees, as other arts; and as pictures either painted, 
u ut in wood, or graved, were called the Jaymen's books; for 
or WF cry one could read a | puns and ſay, his is a houſe, and that 
ot WS /7ce; ſo Mr. Bag for Fung, that the pictures or 2 of 
in Nhe ancients gave the firſt hint of printin and if the ſcribes had 
ot, in proce is of time, brought their art . writing into a decorum, 


itormity, and rule in their ſeveral volumes, the printers could not 
ave followed them ſo exactly in the imitation of their letters and 
he pages of their books; then the making of cards was another 
troduct ion to the invention of printing, which laſt he takes to 
e very ancient; the firſt ſpecimen of printing, was on one fide 
nly, as that at Bennet college, moſtly in figures, with ſome few 
ords only on the fide in labels, like that at Oxford ; the next ſtep 
as that book at Harlem, where the deſigns of the prints are better 
xecuted ; and then they came to have not only lines, but whole 
ages of words, befides the pictures on a page; the next ſtep was 
allad- printing, with the like pictures, and that only gn one fide ; 
Wc next improvement of this noble art, was the cutting of whole 
ages on wooden blocks or moulds, and printing on both fides of 
page; and the firſt ſpecimen of this nature was, as ſome authors 
iy, a Donatus, printed at Harlem and at Ments, tho" others 
arm, that a bible was printed in the ſame manner, in 1457. 
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15 or 20 degrees above the horizon; it was throughout of 


haps in ſome meaſure, conduce to the ſolution of that odd p 
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4A Pyramidal appearance in the Heavens, obſerved near Uy 
minſter in Eflex ; by Mr. Derham. Phil. Tranſ. Ne 310 
p. 2411. | 
N the afternoon of Thurſday April zd, 1707, Mr. Derha 
obſerved in the weſtern part of the heavens, about a qua: 
ter of an hour after ſun- ſet, a long ſlender pyramidal appearance 
p dicular to the horizon; the baſe of this pyramid b 
judged to be the ſun, then below the horizon; its Apex reachel 


ruſty red colour, and when he firſt ſaw it, pretty vivid an 
ſtrong; but the top was much fainter than the bottom pan, 
nearer the horizon; at what time this appearance began, whe 
ther at, or how ſoon after ſun-ſet, Mr. Derham could not fay, 
but a while after he had perceived it, it became by deg 
weaker and weaker, ſo that in about a quarter of an hour aft 
be firſt ſaw it, the top-part a B IN in Plate II. Fig. 5. was ſcarce) 
viſible ; but the lower part continued vivid much longer, tho'! 
became by degrees ſhorter and ſhorter ; he ſaw the remains 
the Tower half B DJ a full hour after ſun-ſer, and he thinks ix 
could have ſeen it longer, had the horizon been open, his fig 
being often obſtructed by trees, fo that he was not only h inder 
rom an accurate obſervation of the end of this unuſual a 
earance, but likewiſe of all the particulars, that might pr 
bably occur : The whole atmoſphere ſeemed hazy, and full 
vapours, eſpecially towards ſun- ſet; the moon and ſtars w 
bearded at that time, and a halo appeared afterwards about ti 
moon; and this diſpoſition of the air pe gre the cauſe 
the phænomenon; the pyramid was, undoubtedly, imprint 
upon the diſtant vapours of the atmoſphere, it being manitellly 
further off, or lying beyond fome {mall thin clouds, C L, C 
that intercepted it, and in thoſe parts covered and hid 1 
Mr. Der ham never in his life ſaw any thing like it, exceptin 
the white pyramidal glade, which is now called Aurora 
realis; and the above-mentioned pyramid being (excepting | 


colour and length) ſo very like it, he ſuppoſes, that it may p 


nomenon, the Aurora borealis. 
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In Experiment, confirming the production of Light, by the 
Effluvia of one Glaſs, falling on another in Motion; by 
Mr. Francis Hauksbee, Phil. Tranſl. N' 310. p. 2413. 


R. Hauksbee took a large receiver, as repreſented in 
Plate III. Fig. 1. 4444, within whoſe body he fixed ano- 
her, as Ob, both their axis ly ing parallel to the horizon, and 
hey were fixed within each other at c c, the outward ſurface of 
he inner glaſs was at leaſt an inch diſtant from the inner ſurface 
of the outward one, and they were turned by two large wheels, 
hoſe bands communicated with the ſmall wheels 4444 fixed 
Won their axis; the inner glaſs was firſt exhauſted of its air, and 
being then fixed, as above-mentioned, he moved only that wheel, 

hich gave motion to the large glals ; luppoling, that when the 
fuvia of that glaſs, by the application of hig hand to it, would 
reach the other, tho' at reſt, it would nevertheleſs be affected 
hereby and give a light, which accordingly happened, ſpread- 
ing itſelf in flying branches all over; then turning the other 
wheel, the light became more conſiderable, and the greateſt that 
had been produced in any experiment made on that ſubject, and 
Mr. Hauksbee doubted not, but that it would have been more fo, 
had the inward glaſs been fitted nearly to touch the inward ſur- 
face of the outward one, the effluvia of which, as he ſuppoſes, 
would then be capable of acting with more vigour on the ex- 
hauſted moving receiver: But to return, he cauſed both the 
large wheels to give motion to the glaſſes one and the ſame way, 
with as equal a velocity as they could; yet he did not find, but 
the light was then as ſtrong, and continued as long, as when 
their motions were made reverſe; ſo that he did not perceive, 
that contrary mot ions any way contributed to the phænomenon; 
but motion without being preſcribed by rules (as this experiment 
ſeems to inſinuate) is found abſolutely neceſſary, and as indeed. 
the whole courſe of experiments on this head abundantly confirin: 
Mr. Hauk sbee farther obſerved, that notwithſtanding the effluvia 
ſeemed to be equally diſtributed on the outer ſurface of the in- 
ner moving glaſs; yet the light was moſt vigorouſſy apparent on 
that ſide of it next the attrition; and when the motion either ot 
the outer, or inner glaſs ceaſed, ſuppoſing the other in motion 
(for upon trial, he found very little difference either way) the 
light would continue to appear a conſiderable time within the 
exhauſted glaſs, till the ns * wc of the other could no longer 
act with ſo much vigour, as to affect the inner glaſs ; he like- 
wile obſerved, after both glaſſes had been for ſome time in mo- 
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tion, the hand being applied all the while on the outer one, tha 
then the motions cea ins, and no light appearing, it was bu 
bringing his hand near the ſurface of the outer glaſs, to produa 
flaſhes of light like lightning in the inner glaſs, the effluvia tha 
ſeeming to be more vigorouſly puſhed upon it by the approadiiſ 
of the hand; he farther obſerved, that upon admitting a lit 
air, the appearance of the light died, nor could it then be H 


any means recovered. 


An Experiment, ſhewing the difficulty of ſeparating two He 
miſpheres, pon injecting an Atmoſphere of Air on th 
external W without exhauſting the included Air; ly 
the Same. Phil. Tranſ. N“ 310. p. 2415. 


H O' the preſſure of the air be evident from a number « 
undeniable experiments made by the air · pump, yet to pu 
the matter of fact paſt all diſpute, Mr. Hauksbee deviſed the 
following experiment; he took a ſtrong glafs receiver, open and 
armed with braſs-hoops at top and bottom, to which were ap 
plied two braſs- plates with wet leathers between them; but fir 
were included two brats hemi-ſpheres, which joined on a pi 
of wet leather, their diameter was three inches and a half; 
mercurial gage was alſo included; to the upper hemi- ſphere 48 
large braſs wire was ſcrewed, which paſſed thro a box of leathen 
ſcrewed on the upper plate, and could eaſily be moved up an 
down, without ſuffering any air to paſs with it; to the uppet 
part of this {hip-wire was ſcrewed a cork, thro which the ay 
was to be injected ; in this manner the lower and upper plate 
were ſtrongly ſcrewed to the receiver, into which, after an #t- 
moſphere of air had been injected (which was eaſily difcoverable 
by : gage, the air therein poſſeſſing but half the ſpace it dis 
before) the ſyringe was taken off, and in its ſtead an iron with 
an eye was ſcrewed on, by which the whole Apparatus was ful 
3 on a triangle; then there was put into the feale, which 
ung at its bottom, ſo much weight as amounted to full 140 
pounds, before the hemi-{pheres could be parted ; the friction 
of the flip-wire thro' the box of leathers was very conſiderable. 
He afterwards repeated the fame experiment with the like 
ſucceſs; and in order to try how it would anſwer all manner d 
ways, he exhauſted the fame two hemi-ſpheres of their air, and 
then he found that the like weight was required for their ſep 
ration, as when the additional atmoſphere of air was thrown 00 
their external ſurfaces, without exhauſting the included air; and 


farther to confirm the ſame, he not only exhauſted the includes 
all 
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ir from the two hemiſpheres, but afterwards including them in 
xe receiver, he likewite injected the ſame quantity of air on 
eir external ſurfaces, as in the former experiment, and then he 
und, that 280 pounds (which was double the weight before 
quired) did not leparate them. 


We natural Obſervations in the Pariſhes of Kinnardſey and 
Donnington in Shropſhire ; by Mr. George Plaxton. Phil. 
Tranſ. N* 3 10. p. 2418. a 

R. Plaxton at his induction (in November 6th, 1673) into 
the parſonage of Kinnard/ey, where he had been incum- 
nt for upwards of 30 years, found a great many aged people 
the pariſh, and upon taking the number of the inhabitants, 
obſerved, that every fixth ſoul was 60 years of age and up- 
rds, that ſome were 85 and others 90; this ſeemed ſurpriſing 


oy him, the town being ſurrounded with a large morals, over- 
ed in winter, and no coming into the pariſh any way, upon 
= a land; at his entrance, he found neither gentleman nor 
u egar, nor any diſſenter from the eſtabliſhed church; and no 
* ſuit had been known amongſt them in the memory of man, 


r was there any commenced, during his incumbency as Rector 
ere; the moraſſes or moors are of a large extent, and the pa- 


led Kinnardſey or Kinnardus his iſland; ez, ea, ey are all 
try terminations ; thus the next pariſh is called Zyron, i. e. 
> town upon the waters; Edney, or Edwyney, Edwin's 
and; Buttery or Butterey, the iſland of Hutter, being a 
ge grazing tract of land, with ſome others of the like termi- 


boi ion; all that vaſt moraſs was called the Weald-moor, or the 
did Id-moor, that is the woody moor; thus the wood lands of 
ith are called the J/enlds of Kent; the Wolds of Yorkſhire 
fal e, very probably been formerly woody and called the Wealds 
ich Lead or Mold is by our Saxon antiquaries rendered woody; 
10 Plaxton was aſſured by aged people, that all the wild moors 
ne formerly been ſo far overgrown with elders, willows, ſalleye, 
le, Nins, Sc. that the inhabitants commonly hung bells about the 
lies of their cattle, that they might the more eaſily find them; 
rale moors ſeem to be nothing elſe, but a compoſition of ſuch 


lge and refuſe, as the floods left upon the ſurface of the 
und, when they drained away, and yet this dirt 1s full three 


* four foot thick; for he often obſerved, that the black ſoil caſt 
aa moles, or dug out of ditches, was a mere compoſition of 
ded dt. V. 2 H roots 
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lis ſurrounded with them, for which reaſon, the village was 
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roots, leaves, fibres, ſpray of wood, ſuch as the water il 
brought and left behind it; the inhabitants in digging, do o 
find roots and ſtumps of oaks three or four foot under the ſurſa 
and they are very common in the bottom of their ditches a 
drains ; the foil is peaty, and cut up for fuel in ſome part of i 
Lordſhip; in the bottom of theſe peat-pits, are found ch 
ſand, and other ſorts of foil ; theſe grounds have formerly bi 
much higher; for Mr. Plaxron obſerved oaks and other tr 
where the preſent foil is ſo much ſhrunk and ſettled below the 
that they ſtand high, and are ſupported by the large fibres of 
roots, ſo that ſheep may eaſily creep under them: The la 
tract, formerly called Vaſta regalis, is by draining become yy 
paſture land; it yields confiderable quantities of hay, tho 
great deal of it be of ſuch a nature, as to dry up a new mi 
cow, ſtarve a horſe, and yet feed an ox ſurpriſingly, nay, m 
him fatter than the beſt upland hay; this Mr. Tlaxton ſupps 
to proceed from its dry and binding quality, which makes! 
oxen drink much. 

About half a mile from the pariſh church, 1s a pretty f 
called the Vall, which Mr. Plaxton ſuppoſes to have been 
merly a Hritiſh fortification; it is encompaſſed with a mo 
and raiſed up to a great height with ſand, broken ſtones, gr 
and rubbiſh, and is (as he meaſured it) above 1900 yard 
compals, and 16, 18, and 20 yards in breadth ; in ſome pl 
it ſeems to have been built, before the moors became boggy; 
he could never find any way over the moors, by which they « 
have convey'd thoſe val! quantities of earth, clay, land, and 
bili: to reiſe that extraordinary rainpart : From the days of A 
the Viilth Mr #laxion was the ſixth Rector in this pariſh, 

In his Rectory of Donnington, to which he was prek 
Anno 1690, he found as many vid people, as he did in Kim 
ſey, nay more; at Kinnardſey there were 135 fouls, at! 
nington 138; of the 135 he had 23 aged 60 and upward 
the 138, he had 24 of that age, both which numbers mult 
by 6, the one at Kinnardſey was 138, the other at Donnii 
would have been 144; there is nothing remarkable in tht 
riſh of Donnington, excepting tne Royal Oak, which {tc 
Boſcobel, and was ſurrounded with a great many more; thi 
was a fair, ſpreading, and thriving tree, its boughs were all 
and covered with ivy; here in the thickeſt part of theſe bo 
the king ſat in the day time with Colonel Carlos, and ati 
lodged at Boſcobel-houſe ; the remains of the Royal Oak 


a 
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aced in by Baſil Firz- Herbert, Eſq; with a handſome brick- 
, with this inſcription over the gate, in golden letters, upon 
blue ſtone. | | RNA, 


F Feliciſſimam arborem, quam in Aſylum 

ly Porentiſſimi Regis Caroli Secunds, Deus Opt. Mas. 
be per quem Reges regnant, hic creſce re 

t voluit, tam in perpetuam res tante 

the Memoriam, quam in Specimen firme | 
oft in Reges fidei, muro cinctam : 
Jar Poſteris commendant, Baxillius | 
90 & Jana Fitz-Herbert. 

tho Quercus amica Jovi, 


The XLVIth medal in Mr. Zvelyn's Numiſmata, is what 
ing Charles the I. cauſed to be ſtamped in honour of the in- 
lation of his ſon ; on which is the Royal Oak under a princes 
roaet, overſpreading ſubnaſcent trees and young ſuckers, with 


s intcription; 

0 ERIS FACTURA NEPOTIBUS UMBRAM. 
th On the reverſe, within the garter of the order, is this legend, 
5 CA ROL. M. B. REGIS. FILIUSCAROL. PRINC. 


NAUGURAT UR. XXII MAIL MD CXXXIIX. 


The following is an inſcription on a pillar erected by the ſea- 
de, where the king firſt landed. 


Siſte, Viator, iter, veſtigia pri ma ſecundus 
poſuit hic Carolus, quum redit exilio. 


The people in Donington live to a great age; in one houſe 
ir. Plaxton ſaw three healthful perſons; viz. the husband, his 
iſe, and the wife's brother, whoſe ages reckoned together made 
78, and they lived ſome years after; Mr. Plaxton was Rector 
ere about 13 years and ſome months; and in all that time he 
urted only 2 perſons, four of which came from neighbouring 
arlſhes, four were young children, and of the remaining 19, 
e youngeſt was about 60, and the oldeſt 96 years of age; he 
as the fourth legal incumbent 1n ſucceſſion from the reforma- 
on; and at one triennial viſitation of the biſhop, there was 

| H 2 neither 
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neither burial nor wedding to return into the regiſtry at Li 
feld; the country is very healthful in thoſe parts, and tho 1. 

{ſeems to the eye of a traveller to be but of a moderate heighM 

yet between Donnington and Wolver-hampton, which is but fi 
miles, you croſs four brooks in the compaſs of three miles, twill 
of which run into the Severn, into the ſouth-weſt ſeas, and th 
other two into the Trent and Humber, into the northern ocean, 


An Account of the Cape of Good Hope; by Mr. Jh 
Maxwel, Phil. Tranſ. N“ $10, p. 2423. f 


T HE Cape of Good Hope, which is part of Monomot aui 
and the ſouthermoſt part of Africa, lies in the Jatitude of 
- 34 degrees 30 minutes ſouth, and 16 degrees 15 minutes eaſt vii 
London; it was firſt diſcovered by Bartholomew Diaz A. 
1493, under ohn II. king of Portugal; he gave it the name 
the Cape of Tempeſts, becauſe of the ſtorms * met with ther 
and a fea that runs very high, and makes it bad yo at anch 
when the wind is at north-weſt, fince it is a neck of land ſtretch 
ing out into a vaſt ocean on cach fide ; but king 70h. gate 
the name of Bona Eſperanga, or Good Hope, which it itill va 
rains ; becauſe when that Cape was doubled, he had good ho 
of finding out a way by fea ro the Eaſt-Indies, about which 
was then very ſollicitous: The Hortenrots, natives of this plac 
are a race of men diſtinct both from Negroes and Europe 
Whites ; for their hair is woolly, ſhort and frizzled ; their noi 
flat, and lips thick; but their ſkin is naturally as white as ou 
as appeared by a Hortentot child brought up by the Dutch 
their fort here; their ſtature is univerially of a middle fir 
they are clean limbed, well proportioned, and very nimbl 
Mr. Alas vell never ſaw a fat perſon among them; they beſma 
their faces and bodies all over with ſuet, or other oleaginni 
matter, which together with expoſing their bodies to a war 
1un, makes their ſkin of a tawny colour, and ſtink in fuch 
manner, as to be {melt at a conſiderable diſtance to the windward 
they adorn their hair (which is always clotted with greaſe an 
naſtinejs, like the thrums of a mop) with ſhells, pieces of c 
per, Sc. both ſexes are commonly clad with the {kin of a ſher 
ut ſometimes of ſuch wild beaſts, as they happen to kill, ml 
the hairy fide outwards in ſummer, and inwards in winter, ff 
which he has ſeen them pick, and eat the lice in the ſtreets ; tl 
women wear thongs of ſkins, ſeveral yards long, about the 
legs, which when dry, with the infide out, do ſo much reſend 
ſheep's guts, that moſt ſtrangers miſtake them for ſuch 3 the me 


$0 
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ang their privities in a bag, and the women cover theirs with a 
ay or apron made of ſx ins; the women alſo wear a cap of ſkins, 
nly dried and ſtitched together, whereas, the men commonly go 
dare-headed ; they alto go bare-footed, only when they travel, 
hey wear a piece of {kin faſtened about their feet; their wea- 
bons are javelins, with which they are very dexterous at hitting 
he * and bows with poiſoned arrows, which kill, as 
Ir. Maxwel was told, upon drawing blood, but what they are 
nvenomed with he could not learn; their houſes are hemi - iphe- 
ical, made of mats, ſupported by ſtakes, and fo low, that a tall 


an cannot ſtand upright in one of them; theſe they remove 
e bdon occaſion, as the ancien Nomades did their tents; Mr. Max- 
zel takes them to be the moſt lazy, and ignorant part of man- 
„Mind; no arts are practiſed among them, no ploughing or ſow- 


19, no going to fea, not in fo much as a boat, no uſe of iron or 
ne, no notion of a God, a providence, or a future ſtate; no 
radition of the Creation, or the flood, no prayers, nor ſacrifices, 
magical rites; nor in fine (upon the ſtricteſt enquiry he could 
ake) the leaſt notion of any invifible being, capable of doing 
cm either good or Harm; fo that Mr. Maxweb believes, their 
norance can hardly be parallel'd; the only thing that looks 
WS kc religion among them, ſo far as he could learn, is a cuſtom 
ey have in moon- ſhiny nights, of dancing in the fields; for 
hich if you aſk them the reaſon, all the anſwer they make 
ou is, that it is a cuſtom of the Hottentots, and handed down 
them from their anceſtors; now whether they rejoice in the 
ght of the moon, which diſpels that darkneſs, of which they 
xe then molt jenſible, or whether they take her to be a rational 
ing, endued with freedom of will, becauſe of the variety of 
r torms, or for what other reaſon Mr. Maxwel will not pretend 
determine; however, as they neither pray, nor ſacrifice to any 
ner thing, 10 neither do they to this; and upon enquiry, he 


ich Wild not find, that they paid any regard either to the fun or 
vard Wars ; the former of which at leaſt, one would think, a people 
e WF groſsly ignorant would pay ſome reſpect to, if they worſhip- 


ed any God at all, that being the moſt glorious object of their 
ſes ; and accordingly, we find it affected all heathen nations, 
with the moſt barbarous, and the moſt polite ; and in this ſingle 
bect, according to Marrobins, all their worſhip centered: 
heir great ignorance, Mr. Mazel ſuppoſes, might partly be 
caſioned by Africa being peopled (as is probable) by that ex- 
emity of it, which joins to A/ia ; for the weſtern coaſt is now, 
e ed always has been inhabited by Negroes, from whom it is nut 
very 
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very probable, that a people of ſo different a colour ſhould hay 
{prung ; ſo that the more the inhabitants ſpread themſelves to 
wards the ſouth, the leſs communication they had with the mor 
civilized part of the world; the only ſhadow of governmer 
among them is, that in every neighbourhood, the eldeſt i; 
firſt in order and dignity ; his advice, as to what concerns tie 
whole is molt followed, as having the greateſt experience: T 
ceremony of marriage is performed amongſt them N elde 
perſon in the company, by ſprinkling the parties to be marrielf 
with his urine, upon which, and cutting out one of the mani 
Leſtes, the buſineſs is over; this, ſeveral who lived in the plac 
averred for a certain truth; and upon ſearching a great many i 
them, Mr. Maxwel found it to be fo ; it is a miſtake of Mer 
hgff and others, who aſſert that the Hortentots cut out one of thei 
Teſtes of their male children as ſoon as born, or at the age of 
or 10; when a woman bears twins, ſhe expoſes one, — nurk 
the other; the reaſon of which is by ſome alledged to be th 
fear they have of their nations growing too numerous: Th 
cuſtom of revenging, rather than puniſhing, adultery wil 
death, has prevailed amongſt them; Mr. Maxwel was it 
formed, that they abhorred polygamy, tho' ſome writers han 
aſſerted the contrary 5 when any perton grows decrepid wit 
age, their children or neareſt relations, ſhut them up in thei 
houles, and ſtarve them to death; they bury their dead 
the ſkins they wore when alive: Their food is for the mol 

art roots, but chiefly one called by the Dutch Ontee, whit 
1s roundiſh, about the bigneſs of one's little finger, and hd 
in the mouth; their drink is milk and water; when they k 
a ſheep or a cow, they eat the guts and garbage, either flight) 
| broiled, or Suite raw; they are great lovers of tobacco af 
brandy, to purchaſe which of the Dureh, is all the uſe ti 
make of money; they are no Cannibals : Notwithſtanding the 
great ignorance, they diſtinguiſh ſeveral of the more remarkab 
ftars, by names of their own impoſing; yet they have no di 
tinction of weeks, months, or years, any otherwiſe than by th 
rainy ſeaſons; for if you alk a H:ttentor how old he is, © 
{wers ſo many rains; they watch the elephants where they uk 
water, and ſhoot them in the eye, where only they can wou 
them: This country produces lions, tygers, elephants, rhinos 


ros's, elks (whoſe hoots are ſaid not to have that virtue aſcrii v 
to them in northern climates) leopards, wild aſſes, one fort r. 
which is finely ſtreaked with white and dark brown, ſeveral t! 
of beautiful wild goats, jackals, baboons, monkeys, deer, f 
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ows, and large ſheep without horns, with hair like a goat, in- 
ſtead of wool, and with large tails, both whoſe fleſh is very good; 
ſmall horſes, oſtriches, pellicans, hawks, magpies, wild pea- 
ocks, cranes, Guiney hens, penguins, flamingo's, rock-ducks, 
partridges, pheaſants, geeſe, common hens, turkeys, and ducks, &c. 


he ere are likewiſe manatees, or ſea-cows, which are low, very 
chick and ill-ſhaped, with extreme ſhort feet, and yet they are 
every ſwift; they have no hair, but what grows about their no- 
cd arils, they have large teeth, but without being noxious ; they 
ure not eaſily wounded, they live much in rivers, and are v 

any; here are ſerpents of various kinds, with which, however 


they are not muc infeſted ; their foil produces moſt ſorts of 
fruits and plants that grow with us; as grapes of ſeveral kinds, 
apples, quinces, olives, oranges, apricocks, cherries, and ſeveral 
kinds of aloes, but none (that he ſaw) of the true ſort, ſuch as 
Heotra produces; they have pompions in abundance, cabbages, 


Sc. corn, as wheat, barley, Sc. of Durch cultivation; here 
I are likewite lizzards, ſalamanders, and porcupines; this place is 


fit to produce any vegetables, the ſoil and climate conſpiring 
thereto; here the Dutch have ſettled, for the conveniency of a 


bu rendezvous for their home ward bound Eaſt- India fleet, and they 
wü have poſſeſſed themſelves of the country for 60 miles from the 
bei place of their firſt ſettlement; beſides their principal town in 


Table Valley (fo called from a neighbouring hill, ſtiled the Ta- 
bie Land, 4 of its figure, from whence alſo the adjoinin 
bay 1s called Zable Bay) where they have a fort, an —. 
and a church, with about 300 families; they have two other 
{mall towns in the county, called Dragenſtein and Srallambuſs, 


inhabited moſtly by French proteſtants, who make moſt of the 
vine the place produces, which is not inconſiderable, either for 
th quantity, quality, or variety, reſembling French claret, Rheniſh, 
the Sur 7nundy, &c. they are about 120 families, and have one mini- 
xa ſter for both villages: In this place are reckoned about 2000 
o perſons fit to bear arms, and about 500 ſoldiers; no perſon that 
the s not in their own ſervice, tho' a Dutchman, is admitted into 
ae their fort; they have prohibited the Engliſb to tet up among 
ue them, tho' they have ſerved the uſual time of five years, which 
youll liberty they do not deny to thoſe of any other nation; and this 


inc 1s their practice in all the Eaſt-India ſettlements; however, 
crib when any Engliſh ſhip happens to touch here, diſabled in maſts, 
rigging, anchors, Cc. they ſupply them for their money out of 
1] Oy ther ſtores; inſtead of cuſtoms and excite, they uſe monopolies ; 

for the monopoly of wine of the growth of the place An. 1706, 


was 
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was paid 39000 gilders, imported brandy 3000, and ſo of che 
reſts All . abc pa —.— they rh, are either for th 
watch, or for killing of lions and tygers, 20 dollars rewary 
being given for killing a lion, and 10 for a tyger ; the latte 
they hunt, but they only dare attempt the former by ſtratagen 
and that in the following manner; when a lion in the might 
time gets among their cattle, he commonly kills more that 
he ears at that time, whither he ſeldom fails to return the follow. 
ing night, to eat up the reſt; but before he comes, they take car 
to jet inares about the prey, with muſquets diſpoſed in ſuch: 
manner, that in coming at it, he muſt nccetſarily draw the trig 
gers, the muzzles being ſo planted, as that they ieldom miis bin; 
but if he is not killed out- right, he wrecks his fury on the mu 
kets, by gnawing the ſtocks, and imprinting the marks of his teeth 
on the very iron; and tho' they are able to retire, yet they ar 
known to watch there for two or three days, to ice who comes t 
look after the execution, and they ſet upon them, if they are nn 
well aware. 

A tort of pilgrims in the Eaſt Indies called Tonquiers, and 
who often have occaſion to travel thro' detarts, have a ſurpritfin 
dexterity in killing theſe wild beaſts; for, when a Tonquier tn 
one of them making towards him, he faces him, kneeling on on 
knee, and holds towards him a 1hort {pear in his lett-hand, upa 
which, the, beaſt, making a ſpring at him, pitches and fixes hu 
body, and then he runs a poiniard down his throat, which b 
carries in his walking ſtaff, and 10 kills him: When a tyger leap 
at a man, if his firſt aim is avoided, he never as they ſay, make 
a ſecond attempt. 

The winds which blow at the Cape of Good Hope, are of the 
monſoon kind; for between the beginning of March and Sf 
tember, which is their winter, the wind blows for the molt pat 
between the north and weſt, during which time they have nd 
much fair weather and from this ramy ſeaſon the Hortentots com 
pute their year; but, during the other half year, the wind gene 
rally blows between ſouth and eaſt, accompanied with very fat 
weather; very often from the neighbouring hills, ſudden and 
violent guſts of wind come down on the adjacent parts: Tb 
company's garden, which is about 97c paces long, and 250 broad 
was divided into 4 parts, in each of which grew a great mai) 
of the moſt remarkable vegetables, belonging to its reſpectin 
quarter of the world; but, tho' the climate, foil and ſituatiu 
are very favourable, it is now much neglefted, both in retpect 
its plants and walks, neither of which are extraordinary. 

Mr. Mas 
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Mr. Maxwel met at the Cape of Good Hope, with one Mr. Kolben, 
ho told him, that the common ſalt there made uſe of by 
e Dutch, was left in hollow places of the earth's ſurface, after 
e ſun had evaporated the rain water, which ſeemed to him hard- 

credible; but if it is ſo, he ſuppoſes, it can ſcarcely proceed 
om any other cauſe, than the rain diflolving a ſalt contained in 
e earth, which after the rain is evaporated, remains behind; and 
is 1s the more probable, as within five leagues of the fort, lies 


lt Bay, ſo called from the vaſt quantity of falt dug near it. 


The variation of the compaſs, or magnetic needle, in the At- 
tic and Æthiopic oceans. A. D. 1706. 
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| Variation. | 4 Latitude, f Long. from London. 
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An Experiment, ſhewing the Quantity of Air produced fron 
certain Quantity of Gun- powder, fired in common Air; 
Mr. Francis Hauksbee, Phil. Tranſ. N“ 3 11. p. 2409. 


R. Hauksbee took a fine glaſs tube about 36 inches lon 

the diameter of its bore was about 3 of an inch; its upnt 
orifice had a braſs ferrel ſodered to a ſcrew cemented on it, 
which was ſcrewed a cock; the lower part was open, withe 
the bladder he formerly made uſe of; near the upper part of ti 
tube, within it, was fixed a piece of cork, notched on its edg 
to give the greater liberty for the exploſion to vent itſelf; . 
cork had a ſmall cavity in its middle, the better to receive # 
hold the gun-powder, which was let down on it thro? a ſmall g 
funnel, before the cock was ſcrewed on; in this manner the loi 
orifice was plunged under the ſurface of a veſſel of water; 
cock being then {crewed on and open, it was eaſy, by fuck 
with one's mouth, to exhauſt the internal air, whereby the pref 
of the external air would raiſe the water in it to any determit 
height; the tube was previouſly meaſured by an accurate cub 
inch, and graduated on its outſide by a file; when the water | 
#{ceaded to the defigned mark by the aboye-mentioned mei 
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burning - glaſs being caſt on the powder, it ſoon fired, blowi 
he — — an 3 but ſuddenly rifing again, it . 
o much below the mark it ſtood at before firing, as was equal 
o the quantity of ſeeming air produced from it; the quantity of 
un-powder uſed in this experiment, was an exact grain weight; 
nd Mr. Hauksbee found the quantity of ſpace the water had de- 
ſerted, juſt after the exploſion, to be nearly equal to the bulk of a 
abical inch of gun-powder, whoſe weight was 222 grains; ſo that 
222 grains weight of the ſame powder, as ſoon as fired, ſeems to 
produce ſomething that poſſeſſes the {pace of ſo many cubical inches 
fair; now, whether the ſpace deſerted by the water is poſſeſſed 
by a body of the ſame weight and denſity, or of the fame quality 
with common air, Mr. Hauksbee cannot determine; ſince an ex- 
periment he had made, to try how much the heat produced by 
the exploſion of gun-· powder, might contribute to the largeneſs 
the ſpace diſpoſſeſſed by the water, ſeems to conclude it other- 
iſe; for he found, that when the gun powder had been fired an 
10ur, the water had aſcended about 30 of the whole deſerted 
ſpace, which was about 2 inches and +4 in length, and was equal 
o about a cubic inch; the ſpace in length was divided into 20 equal 
parts; at two hours after firing, it had aſcended near & of the 
Jame; and by that time he judged, it might become of an equal 
degree of temperature with the external air; but ſtill continuing 
the experiment, he was ſurpriſed to find, that two hours after the 
laſt obſervation, the water bad reached to about a; next morn- 
g, which was at about 18 hours interval, he obſerved it had 
arrived to near 38, or half the firſt deſerted ſpace; and thus con- 
tinuing to riſe, he found that at the end | | 12 days, the water 
had aſcended ſomewhat above 13 of the ſame ; at 18 days it ar- 
rived to 19 of the 20 parts at firſt deſerted, and at that ſtation 
It continued without alteration for eight days; ſo that the ſeeming 
real air, produced from the fired grain weight of gun-powder, 
was only equal to the bulk of 11 grains of the ſame, that number 
being nearly the 20th part of 222, the number of grains conta in d 
in a LE inch; which ſhews, that the whole ſpace at firſt de- 
lerted by the water, upon firing the gun powder, was not ſupplied 

with real air ; the temperature of the air Mr. Hauksbee all alo 
conſidered, and he found, that it contributed nothing to this odd 
phznomenon, which he could not tell how to account for; only, 
he ſuggeſts, that the ſprings, or conſtituent parts of the circum- 
ambicnt air, as well as thote contained in the body of the gun- 
powder, may upon firing, be — of being broken, or at leaſt 
2 lo 


the cock was turned, which ſuſpended it there; then the focus of - 
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fo diſtended, as to poſſeſs fo large a ſpace, and require ſo long 


time to recover their natural ſtate again; and this, he ſuppoa 
could never have been diſcovered, but by the confinement of H 
ſame air, in which the exploſion was made: Tho' this exper i 
ment ſeems to be inconſiſtent with thoſe formerly made by firing dif 
gun-powder in Vacuo; yet conſidering the diffrent mediums ui 
which the experiments were made, they may be the more eafſii 
reconcileable ; for when the gun-powder was fired in ſo thin; 
medium, as the near approach to a Vacuum, the remaining air u 
the receiver could ſuffer by the exploſion, only in proportion twill 
the quantity, which muſt be ſo inconſiderable, as not to deſery 
any notice, 


Þ a p 
An Experiment, ſhewing, that the Springs, or conſtituent Pam 
Air, are capable of ſuffering ſuch Diſorder, by a viokn 
mpulſe, as to require Tine to recover their natural Han 
by the Same. Phil. Tranſ. N* 311. p. 2412. 


M. Hauk sbee took his condenfing engine, and into the boli 
tom part of its braſs receiver he put about + a pinto 
water; then the upper part being ſtrongly ſcrewed on, he 1njetie( 
with the {yringe about three or four atmoſpheres of air, ſuffer 

it to continue in that ſtate ſometimes more than an hour, the 
letting out as much of the air (by taking off the ſyringe) as would 
readily depart, he immediately ſcrewed on in its place a box 
leather collars, thro' which paſſed a ſmall glaſs «7 whoſe lone 
orifice was plunged under the ſurface of the included water; ut 
a very little time he found the water had aſcended in the tut 
near a foot, and it continued riſing for ſome time, *till, it ha 
reached to near 16 inches; which plainly ſhews, that the ſpring 
of air, by being ſome what overbent, do not immediately, tho' 4 
liberty, recover their priſtine ſtate; and were they to underg 
a more violent preſſure, and to remain for a week, a month, 
a year, in the ſame ſtate, Mr. Hauksbee doubts not, but that all 
cording to the length of time, and degrees of condenſation, i 
proportional time would be requiſite to recover them to their ni 
tural ſtate again; but the force made uſe of in this experiment 
inconſiderable, in compariſon to that of fired . when 
the ſuddenneſs and violence of the impulſe, is unaccountabl 
however, it very well ſerves to confirm Mr. Hauksbee's ſuggeſtion 
viz, that the air might ſuffer in its parts by a violent or unnaturi 
extenſion of them, ſo as to require time to recover their priſtin 
natural ſtate. 


Up 
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Upon a repetition of the ſame riment, only the condenſed 
ir remained in the ſame ſtate, as at firſt injefted; for the ſpace of 
bout 18 hours; then letting out the air as before, the above-men- 
zoned box with its tube was ſcrewed on, and by obſervation, he 
Wound, that as the ſprings of the air unbent themſelves, ſo they 
ireſſed more and more upon the ſurface of the included water, 
nh hich raiſed it higher and higher in the tube, as my 8 
1n rarer their natural ſtate; this continued for about ſix hours, at 
hich time the little tube was accidentally broken, and farther 
n 88S b{crvations for that time fruſtrated. 


ome Things obſervable in diſfſeftin» a Human Ear; by 
r. Archibald Adams. Phil. Tran. N“ 311. p. 2414. 
en HE bony cavity of the ear is covered at each extremity 


by a membrane; the former 1s called the membrane of the 
rum, and the other is directly oppoſite thereto ; the external one 
ſtronger than the internal; they are connected together by the 
andle of the Malleus adhering to the external membrane, and 
y the upper-part of the Srapes to the internal membrane, which 
y the intervention of the Iucus, and the orbicular bone form a 


he lain, and they ſeem to be acted on, and re-aCted Oy by 
ci {mall bones; pang more nearly reſembles the natural 
em, than the artificial, the ſkins of this, anſwering to the 


embranes of that, and the wooden cylinder to the boney cavity; 
e ſound of the artificial drum would be flat without a hole in 
ze fide thereof, and nature has given a paſſage from the palate to 
e ear; the ſkins of the drum would leflen the ſound, if the 

ere not kept on the ſtretch, and in the fame manner woul 

doſe of the other flag, if the handle of the Malleus and the 
apes did not keep them tenſe ; this interna] membrane is cloſe] 

retched before the labyrinth, the Foramen rotundum, and the 
aflage into the Cochlea, that ſo the ſound may be augmented 
on its approach to the nerves; the Fapes is generally broken 


* diſſecting the ear; particularly that cover which goes over the 
ne on each fide; but if it be carefully opened, the Stapes is 
den rirely covered with a membrane, which forms a cavity flatly 


al, and the infide excavated. 


Mine- 
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Mineral Waters at Canterbury; by Dr. Scipio des Mou 
ö Phil. Tranſ. N* 3 12. p. 2462. . 


Mineral water was accidentally diſcovered at Canterum 
A. in digging the ground, they firſt met with a far, bly 
mold, extending itſelf three foot deep, and gradually changy 
into another ſort of ſoil, very fat and reſembling butter; thish 
nd layer was two foot thick, of a yellow colour, fomewh 
mixed]; it was of a ſtrong mineral ſmell, and a piece of it expo 
for {ome time to the ſun, ſmelt much like burning ſulphur; af 
this, there was found a quickſand of a darker colour than iii 
firſt foil, mixed with ſeveral little ſtones, and the ſmell was H 
ſtronger than before; two foot further under the quick-1and, t 
2 a hard rock, out of which there guſhed out water will 
ome violence; they dug two wells at about ſeven foot diſtal 
from each other; one was about $ or 9 foot deep from its ſurf 
and 12 foot from the ſurface of the ground about it, and reach 
to the rock; the other was not ſo deep by two foot, and u 
touched the ſand ; this laſt is ſomewhat ſtronger of the ſulph 
but the other is ſtronger of mineral ſpirits and ferruginous partich 
two drachms of the ſecond layer of earth, found in digging, be 
put into four ounces of ſpirit of vinegar, there preſently ard 
conſiderable ebullition, and ſoon after rhe ſpirit was tinged i 
a browniſh yellow colour, which underwent no alteration by 
infufion of logwood, or galls, but with oil of Tartar per d 
quium, it turned greeniſh, and with an infuſion of Lignum! 
phriticum, it became of a pale red: The water taken up att 
Jpring, is exceeding clear, but becomes ſomewhat whitiſh i 
quarter of an hour, and in half an hour, the ſpitit is loſt, and! 
mineral hangs firſt on the ſides of the glaſs, and then gradu 
fubfides to the bottom; it will not keep quite ſo well as 
Spaw or Tunbridge waters; its taſte is ſtrong and auſtere, 
mell ferruginous, and ſomewhat ſulphureous, and it is fait 
{ſmell like gun-powder; it will make the root of the tongue 
ſuch as drink it blackiſh; linnen waſhed therein turns yellow 
will not lather with ſoap; glaſſes dipped in the water beco 
yellow, which no ſcouring can take off, and they ate apt to 
in froſty and cold weather, it is ſo warm, as to melt ice and fad 
in other ſeaſons it is cold, tho' not ſo cold, as ſome ſpring ws 
are; the weight of this water varies much, EY to the ſei 
and weather; in May 1704, a pound of it weighed three gr 
lighter, than common water; in Spring 1705, it was equi 
| we 
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et to common water, and in Auguſt following it was ſtill 
vier, becauſe of the exceeding dry weather of that ſummer 
it in general, about Midſummer, it the weather be no ways ex- 
ordinary, it is pretty equal to common water in weight; a 
ole grain weight of good galls will in an inſtant, turn a pint 
d half of this water of a very fine deep red ; ſyrup of violets 
ns it to a graſs-green; an infuſton of Zraſib wood = it a 
ep vivid blue; that of Lignum nephriticum firſt a light 

en a light yellow, with a blue crown ; an infuſion of logwood, a 
uiſh black; that of fuſtic wood, a duſky yellow ; that of the 


1 vers of pomgranates, a fair violet; leaves of tea, a fine purple 
ee; good Nauts brandy, an elegant iky-colour; it turns a ſolution 
11,889 $:cc/ ar. Saturn. milky in an inſtant; and the ſolution of ſub- 


ate in ſome longer time; Oleum Tartar. per deliquium, Spir. 
ul. Aarmoniac, Sp. Vitriol, &c. make no ſenſible alteration; in 
Im weather, eſpecially in winter, a thick oily film covers the 
rface of theſe waters, of as great a variety of colours, as a 
inbow ; a ſpoonful of it 3 has the ſame effect, and com- 
es as much to ſleep, as a moderate doſe of Opium; ſore of 
is ſcum, dried by evaporation, taſtes very fat, and feels ſo be- 
een the fingers; and ſome of this powder, dropp'd upon a 
d-hot iron, moſt of it will immediately burn away with ſome 
parkling, and what remains is of the colour of the ruſt of iron, 


* d taſtes partly ſtiptic and earthy, and partly ſaltiſh ; the water 
elk gently evaporated, yields a yellowiſh ſediment, more or 
„b, according to the ſeaſon of the year; the ſpring 1707 a quart 


it yielded fix grains, but in Scprember following, the ſame 
uantity afforded nine grains; whereas, a pound of Tunbridge 
ater yielded Mr. Hoyle, only a fingle grain of ſediment, as ap- 
ears by his Memoirs of mineral waters ; this ſediment, boiled 
is | common water, made a ſtrong Lixivium, with which acids 


re uſed no ſenſible fermentation ; but ſyrup of violets turned it 
au ren; this Lixivium after evaporation, yielded a fat ſulphureous 


lt, that weuld not coagulate into cryſtals; the Dr. could ex- 
act but three or four grains of it out of ten grains of ſediment; 
ut from the colour and taſte of the Lixivium, he had reaſon 25 
pect, that there is a larger proportion of ſaline particles there. 
which as he ſuppoſes, being volatile, evaporate with the wa- 
r: From the ſeveral ſurpriſing cures performed by it, he takes 
to be one of the moſt excellent waters of this kind, yet diſco- 
ered in England; the little well is very ſerviceable in diſeaſes 
{ the breaſt, as in aſthma's, coughs, rheams, and catarrhs ; it 
das cured ſeveral deſperate conſumprions ; moſ; ——— = 

Omach 
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 fomach are removed by theſe waters; they ſeldom fail in thei 
cure of rheumatic gouty pains of the limbs, or other parts oi 
the body; in the ſcurvy, and melancholy diſtempers, jaundice, 
vapours, all forts of obſtructions, ſcabs, itch, Sc. but in tl 
grave], cholic, and green ſickneſs, it is a true ſpecific, as alſo uf 
inward ulcers, if not too far gone; a certain perſon, who ha 
been under the cure of ſeveral phyſicians, and diſcharged out a 
St. Thomas's hoſpital, as — was cured of an Th in hu 
bladder, by drinking theſe waters for three months together; uM 
agues they exceed the bark; the Dr. has ſeen tome obſtinaxii 
agues, that could not be removed by the bark, perfectly cum 
by theſe waters, and ſome conſtitutions, quite worn out by fu 
quent relapſes into. this diſtemper, were reſtored again; this i 
alſo remarkable, that they agree beſt with old, decrepid, dM 
cayed and weak conſtitutions ;3 the water fits pleaſantly on H 
ſtomach, works off by urine very briſkly, cauſes a good appetit 
chears the ſpirits, and procures ſleep; it is not binding, as othei 
chalybeats are, but keeps the body open with moſt people, au 
to ſome it is now and then a gentle laxative, which con - 
the diſtemper ; the Dr. had preſcribed them for four years to (ei 
vera] — every ſealon, and he could never obſerve any incu 
veniency, or bad jymptom ariſe from the drinking thereof. 


An Account of the Cure of two ſinuous Ulcers, with an & 
rraordinary Callus; by Mr. John Fawler. Phil. Tra 
N 312. p. 2466. 


O NE John Marſh, of the partſh of Denton in the coun 
of Kent, about 16 years of age, was at the end of a cat 
tinued fever, troubled with a tumour on his arm, which ſeemel 
to be a critical diicharge of the humour of the fever on th 
rt; he was for two years under the care of a ſurgeon of thi 
pariſh, but at length he came to Mr. Fawler ; at firſt dreflin 
he found two ſinuous ulcers in his right arm, one upwards aboi 
the deltoid muſcle, and the other on the under part of his arn 
within an inch and a half of the juncture of the Cubitus; tit 
upper Sinus paſſed upwards within an inch and half of the june 
ture, and downwards to the Cubitus; the lower Sinus paid 
downwards to the Cubitys, and upwards about an inch and halt 
when both thele Sinus's were laid open, the bone ſoon ſhewe 
itſelf carious and looſe, fo that he eaſi ly took it out, and it wi 
about five inches long ; three weeks after, there came away an 
ther ſplinter of bone from the inner fide, about two inches lon 
having the channel of the marrow z theſe ulcers, with care an 
| diligenc 


ROYAL SOCIETY. 73 


ligence, were cured very well in nine months; and the place 
f the bone was ſo well ſupplied with a ſtrong Callus, that the 
atient was not only very healthy, but could lift 30 pounds 
eight with that arm. 8 


% Deaf Perſons, h could ſpeak, and. underſtand what 
was ſaid to them by the Motion of the Lips; by Richard 
Waller EV J. Phil. Tranſ. Ne 312. p. 2468. 
A Certain perſon and his ſiſter, each about 50 years of age, 
nate had not the leaſt ſenſe of hearing, yet both of them un- 
erſtood by the motion of the lips only, what was ſaid to them, 
xd would anſwer pertinently to any queſtion propoſed to them 
is (ifithin their capacity; ſo that a perſon need only whiſper, pro- 
ded the lips and mouth were but moved as they ought, _ he 


ted not ſpeak too faſt; Mr. Waller was told by their mother, 
tur at they could hear very well, and ſpeak when they were chil- 
the en, but that both loſt the ſenſe af hearing afterwards, which 


ade them retain their ſpeech ; tho' that, to perſons not uſed to 
sem, was a little uncouth and odd, but intelligible enough; 


decially the man's. 


Deaf and Dumb Perſon, who recovered his Speech and 
Hearing after à violent Fever, Cc. by Mr. Martin. Phil. 
Tran. N“ 3 12. p. 2469. | 
r; ) NE Daniel Fraſer, a native of Hratbharig, about fix 
miles from the town of Inverneſs, continued deaf and 
mb from his birth, till the 19th year of his age, when he was 
jy en ill of a violent fever, which upon letting blood, abated, 
t had not its natural courſe ; about Fee or {ix months after, he 
apſed again, and had no blood drawn from bim, and then it 
dceeded in its natural courſe ; ſome weeks after his recovery, 
perceived a motion in his brain, which was very uneaſy to him, 
bol afterwards he began to hear, and in proceſs of time to un- 
ara stand what was ſpoken ; this naturally diſpoſed him to imi- 
th others, and attempt to ſpeak ; he was not underſtood di- 
jun ly for the ſpace of ſome weeks, but in ſome time after he 
8 underſtood tolerably well. | 
bal hen the ſmall pox is epidemical on the main- land over 
inſt the % of Skey, on the ſouth- eaſt and eaſt, and likewiſe 
t vue iſle itlelf, the natives bathe their children in the infuſion 
untper wood, and they generally eſcape ; whereas, ſuch as 
ect this precaution, are often obſerved to die; of this 
e u. Martin had ſeveral inſtances. 
gene e. 8 R Water- 
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Water-lilly, applied to a whitlow, is obſerved quickly to yi 
netrate the ſkin of the part: A red hot iron, plunged an in 
deep in the arm or leg cures ſeveral diſtempers : A wound, of 
ſcarification, a- croſs the crown of the head, cures fluxes and 4 
Jenterics ; and after the blood is ſtanched, the wound is cured; 
other wounds commonly are: They uſe filver-weed inſtead 
hops in brewing beer. | 


An Obſervation of a Lunar Eclipſe at Boſton in New 
gland, on the 5th of April in the Evening, A. D. 170%; 
Mr. Thomas Brattle, Phil. Tranſ. N“ $12. p. 2471. Tr, 


ſlated from the Latin. 

Time ce 

The Immerſions l by Alt 
HE Penumbra was very remarkable at 6 52 
| Palus Mareotis covered at | 6 58 
Mons whe» a begins 779 
— coOvere 7 9 
, —— Etna begins 7 16 
— entirely covered : 7 17 
M. Sinai begins 7 41 
. entirely covered 7 22 
Inſula Cor fica covered 7 24 
Lactis niger major covered 7 31k 
TInſula Besbicus 7 33 
Byzantium 7 36 
M. Hor minius 71 31 
M. Apollonii 7 40 
AL Herrules 7 44 
M. Corax 717 
Palus Meorss begins 9 75 
Inſula major in Mari Caſpio begins 7 64 
— covered 7 56 
Palus Meotis entirely covered 7. 
The moon entirely immerſed 8 1 


The Emerſions | 


Comp. Alt, of Arcturus c 


Roy AL SOCIETY. 75 


mp. Alt. of the ſtar that follows Zu- ⁊ e 
cida in Corona ſeptentrionalis $60, „ „ 0 


' We. 447 33, : N 
e woon begins plainly to emerge 9 46 30 
e 4; W317 quite clear [ 10 1 
* Sinai quite clear 10 10 Is 
ula Besbicus 10 25 » 
| 2antinm 10 28 30 
7j Apollonii 10 33 
7 Hercules 10 36 30 
lus Mæotis begins 3 10 44 
V major in Mari Caſpio reſtored 10 47 
luis Mæotis quite clear | 10 49 
5 e moon entirely emerged and clear 10 54 
periments and Obſervations on Sound; by My. Derham, 
: Phil. Tranſ. No 313. p. 2. Tranſlated from the Latin. 
H E following table exhibits in Engliſb feet the progreſſive 
ö motion of ſound in a ſecond of time, according to the 
{ celebrated authors. 21 
f oo Feet | 
. ac Newton 968 Princip. Phil. Nat. TL. 2. 
- Prop. 50. | 
F he Hon. Mr. Roberts 1300 Phil. Tranſ. N* 209 
f e Hon, Mr. Boyle 1209 Eſſay of Janguid Motion. p. 24 
3 . Walker 11338 Phil. Tranſ. N* 247 
2 ſerſernus 1474|Baliſtic. Prop. 39 | 
| Sr. Flamſtead and Dr. Halleyſi 142 Exper. per Acad. del Cimen. 
< he Florentine academy 1148] p- 141 | 
4 e Frerch obſervers 112 Du Hamel Mit. Mal, Rox. 


The difference between the two laſt ſave one is not great, nor 
it of the French much greater, but the reſt differ very 
lely; the reaſon of which is plainly this; viz. either the de- 
of the inſtruments, the diitance at which the obſervations 
re made, or the winds. ' 1. The inſtrument ſome of theſe 
at men mage uſe of, was not a regular movement, but a pen- 
lum that vibrated ſeconds ; but it is evident, to all converſant 
theſe matters, that a common pendulum is much more incom- 
ddious, and not ſo accurate, as a movement, becauſe it is ne- 
ary, firſt to have the eye employed in obſerving the flaſh of 
| K 2 the 
Lo 
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the gun, and next the-bob, or pendulum, and this takes up ſony 
time, and cauſes confuſion ; all which together with the ſlowne 
of our ſenſes, and that of our capacity or attention, may cauk 
a conſiderable etror ; eſpecially, if 2. There is but a ſmall di 
tance between the ſonorous body, and the obſerver ; but iti 
manifeſt, that moſt of thoſe celebrated authors, made their ex 
— only at the diſtance of a few feet, and meaſured h 
the reflection of the ſound, or echo; for ſome of them ſcarceh 
meatured above 6 or yoo feet, and others again not above: 
mile; and Mr. Derham always obſerved, that there was an u 


certainty in experiments made at ſo ſmall diſtances, tho' a pe 
ſon ſhould ule the beſt inſtruments; and the leaſt error in 10 
{mall diſtances, is to be retkoned conſiderable; for perhaps, the 
dulum has run over half its arch after the laſt pulſation fron 
the firſt emiſſion of the found, but that pulſe is alſo brought 
into the account, as if the vibration had been full and complete; 
or poſſibly we anticipate a vibration; and after the ſound hy 
— us, we reckon more or leſs than we ſhould; or if th 
diſtance be of a ſufficient length, yet an error may atiſe, i 
3. There is not a regard had to the winds : All theſe are certai 
inevitable, and perpetual inconveniencies, that attend the men 
ration of the progreſſive motion of ſound; which at ſmall di 
tances, as was above - mentioned, eſpecially, if the inſtruments ar 
bad, may occaſion great errors; and doubtleſs, theſe were tix 
greateſt cauſe of the difference among authors; but it may b 
obſerved, how nearly the ſpaces in the table, aſſigned by ti 
three laſt obſervers, agree, which undoubtedly is owing to tha 
uſing good movements, wherein the ear is only employed in 
ceiving the vibrations of the pendulum, whiltt the eye obſer 
the flaſh, or ſome other onal of the emiſſion of the found ; a 
theſe obſervations were made at pretty large diſtances, ſo that 
ſmall error is but of little conſequence; Mr. Flamſtead u 
Dr. Halley made their obſervations on Shoorer's-hill, alma 
three miles diſtant from the Royal obſervatory at Greenuid 
and the ſound reached them at 13 ſeconds and 4 of time; tha 
of the academy del Cimento wade their experiments almoſt at ti 
fame diſtance, and ſome * made at only a mile's d 
tance; and laſtly, M. Caſſini, Picard, and Roemer made thet 
at the diſtance of 1280 French \toiſes, which is upwards of 1 
Engliſh mile and : In order to find out the truth amidſt ſu 
a variety of obſervations, Mr. Derham made ſeveral experim 
at different diſtances ; viz. from one to 12 miles, and upward 
and in order to meaſure the time, he had a very accurate por 
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e movement, with a pendulum vibrating half ſeconds: And 
hat he might proceed with the greater certainty, he propoſed to 
imlelf to reſolve the following queries. 1. How much ſpace 
bund paſſes thro* in a ſecond, or any other interval of time? 
. Whether a gun diſcharged towards the obſerver, tranſmit the 
eport in the fame ſpace of time, as when diſcharged the contrary 
ay? 3. Whether, in any ſtate of the atmoſphere, when the 
ercury either aſcends or deſcends in the barometer, ſound paſs 
wer the ſame ſpace in the ſame interval of time ? 4. Whether 
ound move with greater velocity in the day-time, than in the 
ght? 5. Whether a favourable wind accelerate found, and a 
ontrary wind retard it; and how winds affect found ? 6, Whe- 
her ſound move with a greater velocity in a calm day, than 
hen the wind blows? 7. Whether a violent wind blowing 
ranſverſely, accelerate or retard the motion of ſound? 8. Whe- 
her ſound have the ſame degree of motion in ſummer and in- 
r, by day and by night? 5. And whether alſo in ſnowy, and fair 
eather? 10. Whether a great and ſmall ſound have the {ame degree 
f motion? 11, Whether in all clevations of a gun; viz. from point- 
lank to 10, 20, and go degrees, ſound reach the obſerver's ear in 
he lame ſpace of time? 12. Whether all ſorts of ſounds, as thoſe o? 
zuns, bells, hammers, Sc. have the ſame degree of metion? 

. Whether the different ſtrength of gun-powder vary the moti- 
n of ſound? 14. Whether ſound paſs over the ſame ſpace 

the ſame interval of time, on the tops of high mountaing, and 
n the bottom of valleys; or in the higheſt and loweſt parts of 
he atmoſphere? 15. Whether ſound in acclivities and declivities 
we the ſame degree of motion; or whether it deſcend from the 
op to the foot of the hill with the ſame velocity, as it aſcends 
rom the foot to the top of the ſame? 16. Whether ſound move 
wifter in the beginning, and flower in the end; as is the caſe in 
great many other violent motions? 197. Or whether it be not 
ather equable ? viz. moving in half the time, over half the ſpace ; 
n a fourth part of the time, a fourth part of the ſpace, Cc. 
8. Whether ſound have the ſame degree of motion in all cli- 
ates ; both north and ſouth in England, France, Italy, Germany, 
ic ? 19, Whether found paſs from one place to another in a ſtrait 
ne, or in the ſhorteſt way; or whether it move along the ſuper- 
cies of the intermediate earth? 

To determine all which, Mr. Derham cauſed guns to be fired 
om towers, and other eminences, at the diſtance of 1, 2, 3, to 8 
hiles; but the guns that ſerved his purpoſe beſt, were thoſe at 
Hack heath, called ſakers; whole flaſhes he could ſer from the 

turret 
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turret of Upminſter church, and hear the report almoſt in al 
weathers; and even in the day-time, he could with his teleſcop 
obſerve the flaſh. 

The following experiment was made at the Tower of London, 
viz. two guns called ſakers, were planted hard by each other, wiki 
the San a of one turned towards Mr, Derham, and that of the 
other from him, and on February the 13, 1504, they were fire 
everychalf hour, from ſix o'clock in the evening till midnight, if 
gentle wind blowing directly againſt rhe — ; the diſtance oi 
time between the flafh of each exploſion (which he could obſereif 
with his naked eye) and the report was always about 120 or 12; 
half ſeconds of time; for the report was double, the fir, 
which was weaker, reached in about 120 half ſeconds, and 
the other, which was ſtronger, in about 122 half ſeconds; 
and in the ſame manner, there was a double report of each expl 
fion, during the whole time of the obſervation: This reduplic-Wi 
tion of the report ſeemed to Mr. Derham to be an echo, refle(eiM 
as he ſuppoſed, from the mill of Blackheath, or the houſe 
thereabouts; and of this he had no reaſon to doubt, only it hai 
pened to interfere with the 7 of a certain friend of his, wii 
Uppoſed, that no echo could be heard, but what was producellif 
by phonocampric or reflecting objects, not far off from the obſer 
ver; and not by thoſe near the vocal or ſonorous body, or othe 


diſtant objects. 


Of the Repercuſſion of Sound at a Diſtance, or of a diſtal 
Echo. 1 

And firſt Mr. Der ham ſuppoſes, that an echo at a great diſtan 

is not contrary to the laws thereof; in the next place that the & 
duplication of the found came directly from Slack heath; for, tix 
firit report did not come from thence, and, the other as an ech 
from ſome where elſe ; as beyond him, either on the right or le 
or from any other pꝰit; and Mr. Der ham often obſerved the fan 
thing, when great guns were fired on the Thames (eſpecially if th 
air was clear and calm) as the watch - guns morning and evening 
after the report had reached his ears, he heaid it running alony 
the river a great way, and for ſeveral miles echoing back ira 
the banks, mountains and rocks, that are very numerous on ti 
Kentiſh coaſt; all this Mr. Derham's friend would aicribe tot 
repercuſſion of the houſes near him; but not to mention the weak 
nels of the ſound, after running over a great many miles, and i 
incapacity, had it come ſo far, of being reflected by phonocam 


tic objects nearthe obſerver, rather than by thoſe near the one 
cd 
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ody, Mr. Derbam gives an inſtance, or two, whence it plainly 
pears, that an echo cauſed by reflecting objects near the ſono- 
ous body, may be heard for ſeveral miles equally, as well as the 
rrimary found, and ſometimes be more intenſe than it: He often 
W bicrved, that great guns fired in the evening on the Thames, 
bout Deprford and Cuckold's Point, gave generally a double, 
riple, quadruple, Sc. report, and that the latter reports were 
he loudeſt ; and when he went to either hand, a furlong, or even 
quarter or half a mile, ſtill the found continued the tame : Seve- 
+ 00s uns were fired ſomewhere between Deptford and Cuckold's 
Dont, Gow a fhip which Mr. Derham ſaw from Upminſter 
Whurch ; the report was five or fix times repeated in this manner, 
J. III. Pi. 2. between the flaſh and the report he ceckoned 122 half 
econds, the wind blowing tranſverſly; therefore at that time the 
puns were diſtant from Mr. Derham upwards of 13 miles; the 
wo firſt reports were weaker than the third, but the laſt were the 
oudeſt of all; and when Mr. Derham had gone + of a mile to 
he right hand, the ſound was repeated in the ſame manner, as 
alſo when he went to the left; and in ſome of his ſtations, he 
plainly heard, beſides the repetition of the ſound, a languid echo 
effected from Upminſter church, or the adjoining houſes ; and 
his Mr. Derham frequently obſerved then, upon firing the guns; 
pon diſcharging a great gun ſomewhere on the Thames, either 
on this, or the otherlide o Graveſend, the report was repeated 8, 
9, or 10 times at leaſt, according to this meaſure of time Fig. 3. 
Many took this repetition of the report, to be the firing of 
ſeveral guns in a ſea- fight; but, Mr. Der ham ſuppoſed it to be no 


anther than a polyphonous echo, proceeding from the exploſion of 
e u ne or two guns reflected either from ſeve ral adjoining ſhips, or 
r, , rom the ſhore 3 and what confirms this was, that he himſelf not 
ecm 


only heard it, when he walked in his garden, but likewiſe ſeveral 
thers, who were at a diſtance; and Mr. Barret heard the ſame 
repetition of the report at his houſe, about four miles from Up- 
miſter z from all which it plainly appears, that the opinion of 
Mr. Derham's friend about echo's is falle. 


” Of an Echo, or the Repercuſſion of Sound in the Air. 
When Mr. Derham heard the reports of great guns, eſpecially 


in a calm and clear air, he often obſerved that a murmuring noiſe 
high in the air, preceeded them; and in a thin cloud, he often 


nd i heard the firing of guns, run for ſeveral miles high over head 
hw in the air, ſo that the murmuring noiſe continued for 15 ſeconds 
no 


of time; the continuance of this murmuring noiſe, Mr. Der ham 
ſup- 


* 
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ſuppoſes to proceed from va particles ſuſpended in the 
ie. which oppoſe he courſe of the undulations 


ſound, and reyerberate them to the ears of tae obſerver, like if 
definite echo's, which we call the murmuring noiſe in the af 
upon thoroughly conſidering theſe things, it will appear, that M 
echo, made at a diſtance, may be heard, and that the ſaid rea 
plication of the report of the guns on Blackheath, did undo 
edly proceed from Black heath itlelf, as was ſaid above. 


Of the Report of Guns fired in all Directions. 


What Mr. Derham ſuggeſted of the report of the guns of 
Blackheath, he found the ſame to hold in all others; vis. H 
the motion of ſound is neither ſwifter nor flower, whether the oulff 
be diſcharged with its muzzle towards the obſerver, or from hin 
as alſo, that there is no variation of the ſound, in any poſition of off 
gun, whether horizontal or vertical; nor in any elevations, as 1 
20, Oc. degrees, as the academy Del Cimento, truly obſerveliM 
Gun-powder, whether ſtrong or weak, and a greater or leis qui 
tity thereof be uſed, tho' it may increaſe or diminiſh the ſoul 


yet it neither accelerates, nor retards its mot ion. 


Of the Motion of Sound in any Weather, and at any Tine 
the Year. : 


Kircher in his Phonurg. I. 1. cap. 1. 7 3. 6. 2. affimm 
He always found the velocity of ſound, different, at diem 
times, in the morning, at noon, in the evening, and at nigh 
but Mr. Derham (having a better chronometer, and being at 
more convenient diſtance) never found the velocity of ſound 
ferent at theſe times; for, in all weathers, whether fair and ci 
or cloudy and lowring ; and whether it ſnow or rain (both wh 
weaken very much the audibility of ſound) and whether it thu 
der or lighten; in hot or cold weather; by day or by night; lf 
ſummer or in winter; or whether the mercury aicend.or deſe 
in the barometer ; in ſhort, in all the various ſtates of the atm 

here (excepting only the winds) the motion of found is nit 
1wifter — only it is more or leſs clear by that variati 
of the medium, which perhaps, might have deceived the ſagacio 
Kircher; hence it follows that the concluſions drawn by Dr. Ha 
ker, from his own ingenious obſervations, and from thoſe ff 


Dr. Plot and Kircher, are erroneous, 
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* the Motion of an intenſe and languid Sund, and of various 
"a ſonorous Bodies. | 

e ro Kircher, ibid. be of a different opinion, yet Mr. Derham 
hat bts not, but that the ſounds of all bodies, as guns, bells, ham- 
res, Oc. have the fame degree of velocity; and for this end he 


pared the ſtrokes of a hammer, and the report of a gun, at 
diſtance of a mile (being the your at which he could hear 
> found of a hammer) and he found, that the ſaund of both 
xched him in the ſame time; and that it had paſſed over 4, 4 

tof the ſame ſpace, in 4, 4, and 4 of the ſame time; and 
to intenſe and Janguid ſounds, Mr. Derham is perſuaded, 
y paſs thro? the ſame ſpace in the ſame time; as appears in ſome 
aſure from the 3 experiments. At Tilbury Fort were 


of d one or two guns, and a great gun, into which the powder 
as well — ; the report of all theſe reached Mr. Derham, 
ervei o was about three miles off, at the ſame time: A ſter ſun-ſer 
qu e muſkets, ſakers, and mortars were diſcharged on Blackheath, 


Der bam could not hear the muſkets, either by reaſon of the 

at diſtance, or becauſe the air was not clear enough; yet he 
ard the ſakers and mortars in the ſame ſpace of time, tho* the 
dort of the mortars was more languid and weak, than that of 
lakers. 


2 | Of the equable Motion of Sound. 
1:08 A nd this Mr. Der ham found to be the ſame, with what the 
815 xdemy Del Cimento had determined; for ſounds paſs over half 


diſtance in half the time, and a fourth part of the diſtance in 
durth part of the time, and ſo on; as appears from the exam- 
s in the following table, 
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Little Warke 
3 „ engt, 
Rainham church. 33 + 3. 58] 3. 59 tranſverſe 
Alv:ly mill. 33 | 3: $8] 3. 5 tranſverſe 
Dagenham church 35 3. B85] 3+ 98 favouring 
| m_ - fs r 45 4+ 59) 4. 86 tranſrerte 
a orndon tle 
church. | 46 5. oy 5. 58 12 
Darking church 70 J 7: 7 7. 62 favouring 
Guns at Black hear h. 116 | 12, 5 12. 55 trankerk 


| — 
The Place where the Sag ond, | Diſtance of Places. g . of 


Exploſion was made. | the Pendul. By Trigon] By Sound. 2K 


_ aa» 


At x p p - | | 0 55 Miles 0 
or1:=churc 9 | 0.995 rranſverl 

At North 7 

| r Okendo 18 1 2. 004 2. © tranſverſe 8 


Upminſter mill £ J 22.8 þ 2. 040% 2. 4 favouring 


23 2. 48 inowtran, 


| ance for the acceleration of the winds, only he divided the numbe 


Mr. Derham meaſured very a:curately either with a rod, « 
trigonometrically, the diſtances (ſet down in this table) of the 
places from Upminſter, where he made his obſerrations; the 
truth of which, and the goodneſs of his inſtruments, appear fron 
the great agreement between the diſtances meaſured in that man 
ner, and thoſe meaſured by the motion of found; 10 that the 
difference was almoſt none at all, or but a few centeſimal pam, 
unleſs when the wind was favourable, excepting at Sourh Well 
church, of which hereafter ; fo likewiſe in - obſervations mad: 
at the churches of Dagenham, Warley, Thorndon and Barking 
the diſtances, meaſured by the ſound, ſeemed to be a little ſhort; 
becauſe the wind accelerated the found ; but in computing this c 
lumn of the diſtances by the found, Mr. Der ham made no allow. 


of vibrations or half ſeconds by 9F, Or 9, 2 * the number of halt 
ſeconds that ſound moves in a mile; the equable motion of found 
is alſo evident from this table, by comparing the vibrations and 
diſtances ; or from the ſingle column of diſtances by the found: 
To confirm all this, Mr. Derham went to — on tht 
Eſſex coaſt, which form a large and regular plain, of fevers 
miles in length; and there he meaſured fix miles, and almolt 
the end of each mile he made experiments, by firing eig 
whered) 
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whereby he found that all his former obſervations were very Al 
and true; viz. that ſound moves a mile in 9 half ſeconds and 5, 


two miles in 18 and 2, and three miles in 27 half ſeconds and 5, 


and 10 on. 


Of the Motion of Sound in Acclivities and Declivities, or of 
its Aſcent and Deſcent; as alſo whether it move from one 
Place to another, in a right Line, or according to the Su- 
perficies of the intermediate Earth? 


As to the 15th and 19th queries, Mr. Derham frankly owns» 
e could not be ſatisſied by all the experiments he made to that 
purpo:ez and firſt as the progreflive motion of found in the 
lhortelt line, Quer. 19. he had reaſon to doubt thereof, from the 
dittetence of the diſtance, meaſured trigonometrically, and by 
the found, between Meal and Upminſter, as in the above table; 
pn trigonometrical menſuration was taken ſo many different ways 
and with 10 large angles, as to leave no doubt on that head; but 
becaule the diſtance ſeemed by the motion of the ſound, to be 
greater, and becauſe the ſuperficies of the intermediate ground is 
as repreſented Plate III. F ig. 4. therefore, he ſuſpected whether 
ne ound had not a vavy or undulated motion; or whether the 
intermediate acclivity in A, did not repreſs and retard its undula- 
tions: In order to ſolve this difficulty in ſome meaſure, he cauſed 
| mulket to be fired from the top of Langdon-hill, into the valley 
below it, at 3. 79 miles off; che diſtance was accurately mea- 
ured trigonometrically, by taking pretty large angles and a baſe z 
nd when the experiment was made, a — wind blew ſome- 
nat againſt the hund; between the flaſh and report, he reckon'd 
55 halt teconds and 3; which number does ſo quadrate with the 
ultance, and io nearly agree with the other experiments, that 
re 15 no manner of doubt, but the ſound deſcended thro the 
alr, un a right. line from the top of the hill to the bottom of the 
alley, and not according to the incurvated ſurface of the inter- 
dire ground; and therefore Mr. Derham ſuppoſes, that there 
as lome tmall overſight inthe obſervations made at Heal, becauſe 
e neither oblerved any ſuch thing in the experiment made at 
angdon, nor in any others: Whether ſound move equally in 
«cents and deſcents, that is, from the top to the foot of a hill, 
nd from the foot to the top of the ſame, Mr. Derham deſpaired 

f ever ſatisfying himſelf; for want of hills of a ſufficient height, 
r making a competent number of experiments to this purpoſe. 
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Of the Motion of Sounds in Italy. 


Mr. Derham was informed by Mr. Richard Zownley, ta 
ſound is ſeldom heard at Rome, at ſuch diſtances as in Englay 
and the northern climates ; particularly he affirmed, that when be 
was at Rome, and the guns of the caſtle of St. Angelo were fire 
the report was much more languid on AMonre Trinita, than an 
other place at the ſame diſtance. And Mr. Townley's brother al 
affirmed, that being once at the caſtle of Gendolfo (a place upon a 
eminence near lake Albanus, about 12 1ralian miles from Nun 
the report of the great guns from the caſtle of St. Angelo 1cemel 
to him Janguid and weak; and at another time, riding in hi 
chariot round the walls of the ſaid caſtle, the report did not fern 
1o loud there, as elſewhere ; but Dr. Newton, envoy at the cou 
of Florence, informed Mr. Derham, that travelling from Bologni 
to Florence, he heard at St. Michael's in Boſco, near Boloenia 
the report of the great guns of Mirandula, tho 40 miles off; an 
the following night he — them in the Apennine mountains, 2 
miles farther off: 8. Averrans, by order of the great duke 
cauſed a culverine to be diſcharged ſeveral times, in the lowe 
caſtle of Florence, between the firſt and third hours of the night 
and ſome were appointed at Leghorn to obſerve the report; thok 
ſtationed at Lanterna and Mazzocco, heard nothing of it (per 
haps the roaring of the ſea drowned the found) but others, tha 
were on the works of the old caſtle, called onjon, and fent 
Monte Rotondo (about five miles from Leghorn towards Mont 
Nero) heard it diſtinctly; the diſtance of this caſtle of Florent 
from Alonte Rotondo, is in a right-line computed to be little lil 
than 55 miles; and it is obſervable, that the intermediate cou 
try is hilly, which muſt neceſſarily retard fomewhat the veloch 
of the found; add to this, that the fame evening there was a ge 
tle weſterly wind, which ( Zeghorn being ſituated to the out 
wert in reipect of Florence) muſt be ſuppoſed to hinder in for 
meaſure the free expanſion of the found ; but in order to have 
open free place, that tract of the ſea between Leghorn and Pori 
Ferraio, was pitched upon, which according to the calculation 
the moſt ſxilful ſailors is about 60 miles; and any wind, whetit 
with or againſt it, retards the ſound and renders it leſs ſonorow 
the reaſon of which may be, that the roaring of the agitated kl 
marrs it more, than the current of the air the ſame way afliſts ! 

therefore the ſound is then only heard, when the wind is qu 
{ill or blows but very ſoftly, when the air is clear, and 4 
caln 
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almz nor is it then heard indifferently in all places, but where 
he ſituation happens to be a little higher than ordinary; ſuch are 
he two forts, Stella and Falcone, and a place called Mulini; 
endes it is requiſite, that the obſerver be as attentive as poſlible, 
nd be not diſturbed with the leaſt noiſe ; and then it is heard in 
he day-time as well as in the night, provided the atmoſphere be 
lar and calm, only that the found ſeems ſtronger and ſomewhat 
cuter in the night, when there happens no noiſe, as is frequently 
he cate in the day- time; moreover, S. Averrani was credibly 
nlormed that at the ſiege of Meſſina, the report of the great guns 
eached the cars of the inhabitants of Auguſta and Syracuſe, at al- 
zolt 100 {ralian miles; and likewiſe when the French beſieged 
ence, the firing of their guns was plainly heard as far as Moute 
Nero, upwards of go Talian miles: And from theſe obſervations 
verrans is apt to think, there is no difference in this matter, be- 
ween Haly and the northern climates: As to the other query, 


. M hether a favourable or contrary wind, accelerate or retard 
be {0und? The experiments Auerrani had hitherto tried were 
tk ntuthcient to reſolve it; only he gives an account of the follow ing 
ene, vz. 4 culverine was brought upon the courtine of the lower 


ation of Florence, and planted with its muzzle towards Artemino 
| palace of the grand duke of Zuſcany, ſituated upon a riſing 
round, and regarding the weſt flank of the ſaid baſtion from 
yhich it is alſo diſtant about 12 miles; he choſe a day to make 
he experunent, when there was a pretty ſtrong weſterly wind, 
hat the mot ion of the found might be repelled by the contrary 
vind; but all this was to no purpoſe”; for the evening was to 
lm, that there was hardly a breath of air; Averrani, having 
 1n this place ſome perſons ſxilful in thoſe matters, with proper 
rections, retired to the palace of Artemino, and the ſaid culve- 
Ine was ſeveral times —— between the firſt and third hours 
t the night, and each time he reckoned 49 ſeconds between the 
iaſh and the report; he alſo cauſed ſome guns to be diſcharged at 
irtemno, and between the flaſh and the report of each exploſion 
he perſons above-mentioned only reckoned 48 ſeconds ; whence it 
ppeared, that the found mored ſwifter by a ſecond from Arte- 
nino to Florence, than from Florence to Artemino; yet he could 
ot fo far 8 on his obſervation, as to aſcribe this ſmall dif- 
erence of velocity, either to the concurrence or reſiſtance of the 


"ind ; becauſe it might be owing to the obſerver, who reckoned 
qui be vibrations of the pendulum; tor it muſt often happen, that he 
he (oF annot fee the flaſh till the pendulum begin to vibrate, nor hear 
alu he wund before the vibration is quite 3 ; fo that his calcy- 


lation 
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lation is greater by one vibration, than it ſhould be, tho the 
ſpace be otherwiſe equal, and the ſame: As to the ſpace foun 

afles over in any given time, it is not hitherto determined; hy 
bs conjectured from ſome experiments, that the caſe ſtood xc 
cording to thoſe made by the academy del Cimento: From thek 
obſervations, it plamly appears, that found may be heard at 
much greater diſtance in _ than Mr. Torunley would have ij. 
and Mr. Derham could not help thinking, but that found is p. 
pagated to as great diſtances in ſouthern, as in northern climate 
tho' there are not inſtances wanting of the confiderable progte 
five motion of ſound in ſome northern parts of the globe 1 
certain Daniſh gentleman told him, he heard diſtinctly the ft 
ing of the guns of Carolſcoon, at 80 Engliſh miles diſtance; 
and Dr. Hearn informed our — Society, that the firing of th 
guns at Sroc e holm was heard at the diſtance of 30 Swediſh mila 
which are almoſt equal to 180 Engliſh ; and in the naval e 
gagement, A. D. 1672 between the Engliſh and Dutch the n 
port of their guns was heard upwards of 200 miles off, even a 
far as Shrewsbury and Wales: As to what the two Mr. Town: 
ley's have obſerved, it ſeems to be peculiar to the caſtle d 
St. Angelo, or at leaſt to Rome; and that diminution of found 
which they obſerved, Mr. Der ham ſuppoſes, might be ow 
either to the ſituation of the caſtle, or to the intermediate houſa 
in that vaſtly large city, or to the ſeveral reflections of the 
wound, or to contrary winds, or in fine to ſome ſuch fimily 
cauſe ; or perhaps, theſe gentlemen made the above obſervation 
when the air was in ſuch a ſtate, that tho' the ſound had the mat 
favourable wind to concur with it, yet it was much more languic 
than at other times, when the wind is entirely againſt it; ard 
formerly Mr. Derham h imſelf was of opinion, that there wa 
always the ſame temperament of air at Rome, tho' not in tit 
other parts of Taly, till he had read Kircher's opinion, vis 
that at Rome, which is ſurpriſing, the echo or ſound acquim 
great ſtrength with a northerly wind; grows languid with i 
{outherly wind, and is in a mean ſtate between both with a 
calterly, and an eaſt-jouth-eatt wind. 


Of the various remiſineſ5 and intenſeneſs, or audibility | 
ſound, according to the different (tate of the atmoſphere. 


Mr. Derham oft:n obſerved, that ſound had an - exceedity 


er ay ro 
languid motion in ſummer, when the air was warm; but lin. 
other times, eſpecially in the winter, if it * to freeze, Min 
was much more acute and ftrong ; he alſo found that ſound! 


mol 
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ore clear and ſhrill, with a northerly or eaſterly wind, how- 
er contrary, than if it blow from oppoſite points, as Kircher 
ikewiſe obſerved at Rome; but this is not a conſtant rule: Nor 
ould Mr. Der ham determine any thing with more certainty, as 
ge was apt to think he could, from the aſcent or deſcent of the 
ercury in the barometer ; for he obſerved, the found to be ſome- 
imes moſt clear and ſhrill, and at other times, moſt weak and 
Wanguid, when it roſe the higheſt ; and on the contrary, when it 
as loweſt, he found the ſound ſometimes very ſhrill, and at 
ther times vety weak: And the caſe is likewiſe incertain, as to 
ir and cloudy weather; for he often obſerved, that in a rainy 
et ſe ſon the found was impaired, and after heavy ſhowers of 
in, as Kircber found at Rome, it acquired a great deal of 
rength, yet the caſe is often quite otherwiſe ; at Upminſier May 
it 1705, the air was clearer and freer of vapours, than ever 
Ir. Der ham obſerved it before, fo that he could eaſily and dit- 
ntly tee objects at a confiderable diſtance ; yet he could not 
car at that time the, report of the great guns on Blackheath 
xcepting one, which was quite languid, when it reached his 
rs) tho he plainly ſaw all the flaſhes, and at the ſame time the 
otion of the clouds and wind conſpited with the found, there 
ing a very gentle gale abroad, and in fine, tho' every thing 
emed to contribute both to the force and motion of the ſound ; 
t on the contrary, when the atmoſphere was quite changed, 

full of vapours, and all ſeemed louring, he often heard the 
und flir ill, and again as often languid, and remiſs : The cauſes 
theſe variations Mr. Der ham leaves to others to determine, as 


Iſo to aſſign the proper medium or vehicle of ſound; whether 
de the æthereal and more ſubtile part of the atmoſphere, or 
e vaporous aud groſſer parts thereof, or both together ? But as 


thick clouds, it is certain, they very much weaken ſound, 
hich for the moſt part, ſeems to be then languid and dull; and 
1s doubtleſs, proceeds from the inter poſition of vapours, and the 


red the fame thing in ſnowy weather; ior when ſnow is newly 
len, tounds are preſently weakened, but as ſoon as its ſurface 
frozen, they ſuddenly become more acute; and he has heard 
e ringing of bells and firing of cannon, as diſtinctly as if there 
ad fallen no ſnow at all: Mr. Zownley affirmed he had once 
erved, (as Mr. Derham himſelf had allo done) that riding 
ro' a certain town, the ſound of tha bells that were ringing but 
little way off, could hardly reach his ears, if a houſe covered 
th ſnow happened to interpoſe ; ſo that when he entered the 

| town, 


oſs particles which form the cloud; Mr. Derbham likewiſe ob- 
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town, he was exceedingly ſurpriſed to find, whilſt he paſſed by 
the firſt houſes that interpoſed, the bells to be filent of a ſuddal 
but as ſoon as he came to the next vacant ſpace, preſently to h 
heard again, and this Mr. Zownley obſerved all the way thy 
that town; vis. that the ſound of the bells either did, or di 
not reach his ears, according as the houſes covered with tn 
happened to interpoſe or not. 

The academy del Cimento found by experiments, that the my 
tion of ſound was neither retarded by contrary winds, nor acc: 
lerated by favourable ones, but that from whatever quarter th 
wind blew, ſound paſſed over, the ſame {pace in the 1ame tine; 
Gaſſendus, and almoſt all the other philoſophers, were of the ſim 
opinion, tho' the contrary appears from experience; and thy 
tcem to have fallen into this error, from the experiments bein 
made at too ſhort diſtances ; as one, two, or at moſt three mila 
whereas, had they made their obſervations (as Mr. Der ham of 
did) with accurate inſtruments, at 10 or 12 miles diſtance, the 
would eaſily have found out the miſtake ; and he himſelf hu 
(from the authority of thoſe philoſophers) given in for ſome tin 
to this common error, till by the frequent obſervation of the fr 
ing of guns on Blackheath for three years and upwards, he wa 
happily undeceived ; at firſt when he obſerved the report read 
his ears, ſometimes ſooner, and ſometimes later, he began 
ſuſpect his accuracy either in reckoning the vibrations of f 
movement, or in exactly obſerving the flaſh of the gun, or f 
he bad, thro' inadvertency, fallen into ſome ſuch other miſtake 
but after he cauſed guns to be fired every half hour from fix! 
the evening till midnight, and found the report always reach 
ears, without any remarkable variation, in 120 or 122 half f 
conds of time, tho' the wind was directly againſt it; bu! 
other times, when the wind was favourable and blew, either d 
rectly, tranſverſely, or obliquely, obſerving the report of tt 
{ame guns reach in 111, 112, 113, 114, 115, 116, or at molt 
117 half ſeconds of time, he was at length aflured, that fon 
real difference cauſed this variety in the obſervations: And n 
only do winds with or againſt the ſound accelerate or retard! 
motion, but likewiſe according to the various degrees of the 
ſtrength and weakneſs, is the tound more or leſs promoted or i 
— ; of which Mr. Der ham made particular obſervations, 
in the following table; where it is to be obſerved, that the gu 
were about 60 degrees from the fouth, that is, pointed fon 
thing better than 8 W. and by W. 


A Ti 


| ay of the Hour of theſ number point of the|point of the clouds Reicht 
5 — ande day {of vi- wind * 2 1 
year brations —4 
10 — ͤ— — — — — „ as 7 
TE —— —— 

dl 1704 
on '6 o'clock to[120 N. E. by E. i} N. 

Feb, 13 7 |maidnighe. ** * E. b E. 29 99 
0 
ce. 21 ft half 119 E. 2 E 
the o'clock M. 30 22 
MM 
nm 7 ra | 

. ; 11 

i —_ * * aer a 8. W. 7 8. W. 29 30 


Apr. 2 p half P. ah We S. by W. 8 

3 ſroM |[uchalfſ 8.4 $ — — 29 80 
5 fu P. M. fiir Is. W. b W. „ 8. W. b W. 29 70 
12 [8 half M. 120 5 2 29 26 


24 5 — M 116 vy b W. O N. W. Che 
6 half P. M. 115 . 2 r 
Sp. 11 % F. M. [11rahalfW. b N. 23] w. b N. J [mortar 
29 [10 half M.|tt2 . S. W. 6 8. S. W. 29 38 
OF. 6 ſIiO M. 117 E. S. E. 1 and 2 8. E. 29 34 
Nov. 30 ſat noon 115 S. S. W. 4 S. & W. n+ 
Feb, is [11 M. 16s [S. b W. I S. W. 29 60 
3 1706 


Nov. 29 3 11 half M. 116 8. W. b W. 30 6 
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S. W. o 5 
at noon 118 S. W. b S. 1 
2 7 lat noon {113 S. W. t 


W. 29 83 


Mr. Derham ſelected theſe obſervations from a great many 
thers, which were all carefully made, each of them being re- 
eated twice or thrice, or. oftener ; ſo that it appears from the 
periments in April 5th and Sept. 29th, that the ſtronger winds 
celerated the motion of ſound ; for on the 5th of April when 
e motion both of wind and ſound almoſt conſpired, and the 
ime wind was ſomething ſtronger (as the annexed cipher 5 
iews, in the ſame manner that O denotes a calm, and 1, 2, 3, 
„Ec. the different ſtrength of the winds) the found at that 
me reached in 111 half ſeconds of time; but on April 24th, 
hen the wind blew from the ſame point, and the air was calm, 


 likewiie on Feb. jth 1706, the wind blowing on the lame 
dint, and carrying the ſound along with 1t, but with half the 
Vor. V. 3 M | force, 


© ſound moved thro the {ame ſpace, only in 116 half ſeconds; 
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force, it paſſed over the ſame ſpace in 113 half _— and i 
fine, on Sept. 29th 1705, the wind being ſtrong and 1 favour. 
able, the ſound moved thro' the ſame ſpace in 112 half fſecongy, 
from which and other examples in the table it plainly ap 
that a ftrong wind accelerates ſound, whilſt a weaker wind doy 
not: L he fame may likewiſe be ſaid of theſe winds, or currem 
of air, which either directly favour, or oppoſe the progreflin 
motion of ſound ; viz. that they either accelerate or retard i; 
and that intermediate currents do alſo cauſe intermediate 

reſſions of ſound, or number of vibrations of the pendulum, 

he greateſt difference Mr. Derham obſerved in the motion o 
ſound in the ſpace of almoſt 13 miles, was about 9 or 10 half 
ſeconds, when a ſtrong wind promotes, and only a gentle win 
impedes it; but when only a gentle wind or almoſt none at il 
oppoſes, or favours the ſound, the difference hardly exceeds ty 
or three half ſeconds. 


Of the velocity of winds. 

In order to diſcover the quantity of ſpace winds paſs over, i 
any given time, Mr. Derham took ſome light bodies, ſuch x 
down, E9c. and from the ſeveral experiments he made with theſt 
when the ſtrength of the wind was different, he found that th 
ſtrongeſt wind ſcarcely paſſed over 60 miles in an hour; e. g. a 
uſt 11th 1505, the violence of the wind was ſuch, as fot 

to beat down a wind-mill, near the place where Mr. Derhan 
made his obſervations; and eſtimating by the numeral char 
ters, o, 1, 2, 3, 4, 5, 6, to 10, 15, or more degrees the ſtrengt 
of winds, the ſtrength of this he reckoned at about 12 or 140 
theſe degrees; and from repeated experiments he found, thi 
that hurricane paſſed over about 33 feet, in a half ſecond of tim 
er 45 miles in an hour; whence he concludes, that the mt 
violent ſtorms (not excepting that in Nov. 1903) do not moi 
above 50 or 60 miles in an hour; and having = determined 
the velocity of rapid winds, we may from thence more cali 
. conjecture the velocity of ſuch as are leſs ſo; and Mr. Derbe 
found from ſeveral experiments, that ſome of them move 1 
miles, others 13, ſome more and tome fewer, in an hour; and 
that others again have fo flow a motion, as ſcarcely to pals ov 
a mile in an hour; moreover, ſome are flow, that a perlut 
walking or riding, may eaſily outrun them, as is apparent 
ſenſe ; for as often as we ſtop our pace, we perceive a gem 
le —_ fanning us, but if we ell with the ſame ſpace, thi 

e wind moves, we hardly fee] any at all; if faſter, we * 
thi 


at inſtead of ere ng and blow ing with us, it blows in 
W. faces; fo that when the atmoſphere 1s quite calm, if we are 
alking or riding, we perceive a gentle gale, correſponding to 
- motion we are in; and the gale of wind, or flux of air 
wes with the ſame degree of velocity, we find it affect us, 
ilſt we ſtand ſtill. dcr : 

From theſe obſervations on the velocity of winds, we may 
ake 2 great many uſeful remarks ; — give one good 
lon, = the mercury aſcends and deſcends ſo long, before fair 
ather, or rain: Since ſound is ſwifter than wind, it is plain, 
at thoſe parts of the atmoſphere, whereon it is impreſſed or 
nveyed, are not the ſame with thoſe of which wind conſiſts, 
t ſome other more æthereal and volatile particles; for the 
ifteſt wind does not move above 60 miles in an hour, whereas 
und moves in the ſame time upwards of 300 miles; but if it 
ould be objected, that winds either accelerate or retard the 
tion of ſound, it may be anſwered, that this does not pro- 
d from the proper flux or tendency of the windy particles 


1 


— - 
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ll 


ee, but rather from the joint and concurring motion of both 
gros and æthereal particles of the atmoſphere ; which courſe 
direction of motion ſhould it favour the undulations of found, 
ic appulle, it is very probable, would thereby be accelerated, 
00 


t contrary thereto, it would be retarded. 


Of the velocity of ſounds. 


From what has been ſaid above, Mr. Derbam firmly con- 
des, that ſound is propagated with this degree of velocity; 
2, that in nine half ſeconds and + it moves the ſpace of a mile, 
5280 Engliſh feet; or which is the ſame thing, 571 feet in a 
f ſecond of time, or 1142 feet in a whole ſecond; thus, 
und moves thro' the aboye ſpace, if the flux of the atmoſphere 
wind be tranſyerſe or acroſs, and is its mean motion; but 
ould the wind increaſe the rapidity of ſound, it is poſſible, it 
ay move upwards of 600 feet in a half ſecond of time; or on 
e contrary, ſhould it retard ſound, it may move not above 560 
t in the ſame time: All the above-mentioned obſervations and 
periments may be uſeful. 1. To the philoſopher, for inveſti. 
ting the nature of ſound, and explaining its obſtruſe Phæno- 
Ng. 2. To the ſailor for diſcovering he diſtances of ſhips, 
ther under fail, or at anchor, and of land ſeen a great way 
Tt; all which he may know with eaſe and certainty, by the fir- 
gof guns 3. To the ſoldier, for finding the diſtance of an 
emy's camp, and that of a city, caſtle or arſenal, Sc. that is 
2 to 
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to be beſieged, in order to level his batteries, and dire8| 
mortars and bombs. 4. To the geographer, for meaſuring y 
the greater eaſe and certainty the diſtances of places; for an 
furmſhed with a large quantity of gun-powder, may by | 
means in an hour or two, make a very accurate map of alma 
whole country; the report of guns will ſhew, as has been { 
the diſtances of the places, and any mathematical inſtrum 
that meaſures angles, as the plain table, Sc. will give their f 
ation, ſo that they may afterwards be eaſily deligeated; and 
like manner by this means may any one readily diſcover the 
neſs and accuracy of maps, and correct their errors; in f 
this method of obſervation may be of ſingular ſervice in meg 
ing inacceſſible diftances, eſpecially very broad rivers, c. 6 
cannot be otherways meaſured ; as alſo for finding the bre; 
of bays and ſtraights. 5. To the echometrician ; tho! ſer 
learned men, both ancient and modern, have carefully examin 
into that Iudicrous and bene phænomenon of ſound, li 
echo, yet they are not well agreed in a great many points rela 
thereto; eſpecially, as to the ſpace, neceſſary for the repetit 
of 1, 2, 3, or more {y]lables, or which is the ſame thing, 
{pace an echo moves thro, in any given time; Mer/ennus all 
« « » » Paces, Blancanus 24 faces (with whom agrees Dr. Pl 
but Kircher aſſerts that nothing certain can at all be determin 
therein; becauſe the variation of the winds, the intenſeneki a 
remiſneſs of ſound, and a great many other circumſtances n 
cauſe a vaſt odds: It is an eaſy matter to affign the reaſon of i 
variety of theſe obſervations ; as the ſlowneſs and various d 
poſition of our ſenſes, the different audibility of ſound, f 
grave or acute ſound of the ſyllables themſelves, or their lem 
or ſhortneſs, or ſome other cauſe, that protracts the time of the 
pronunciation ; for Mr. Der ham is perſuaded that tho 57 
flecting object were capable of returning all the ſyllables of f 


following verſe ; 
Vocalis Nymphe, que nec reticere loquenti. 


Yet it could not reflect all the ſyllables of this other, beca 
its pronunciation 1s a little longer ; 


Corpus adhuc Echo, non Vox erat, & tamen Uſum. 


And much leſs repeat all the rough and long ſyllables of 1 
following verſe, tho fewer in number; viz. 
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Are, tridens, roſtris, ſphins, preſter, torrida, ſeps, ſtrix. 


But from the above-mentioned obſervations on the motion of 
ſound, we may conclude, that as ſounds, ſo do echo's in like 
manner move thro' certain and determinate ſpaces in given times, 
as Mr. Derham often found by experience; viz. that the echo 
returns in double the time, wherein the primary voice arrives at 
the reffecting object; e. g. ſhould the phonocamptic or reflect- 
ing object be at the diſtance of a furlong, the return of the echo 
will be made in the ſame time, that the primary ſound would 
move thro' two furlongs, if it were hot reflected; and this 


ing diſtances; e. g. ſtanding upon the banks of the Thames, op- 
polite to Woolꝛrich, the echo of a 2 was reflected 
trom the oppoſite houſes in ſix half ſeconds of time; hence he 
concluded, the breadth of the river in that place, from one ſide 
to the other, to be 1712 Engliſh feet, or upwards of of a mile; 
or as 9,25 half ſeconds : to 5280 (the number of feet in a mile) 
: : 6 half ſeconds : to 3424, 8 feet, the half of which is 1512, 
feet. 6. In fine the height of thunder-clouds, as alſo the diſ- 
tance of the thunder and lightning itſelf may by this means be 


eafily known, 


An Account of the ſtrange effect of Thunder and Lightning; 
ty Samuel Molyneux E/q. Phil. Tranſ. N“ 313. p. 36. 


M RS. Cloſe gave Mr. Molyneux the following account of the 
effects of the thunder and lightning, which happened at 
ber houſe at Newforge in the county of Down in Jreland, on 
he gth of Auguſt 1707; ſhe obſerved that the whole day was 
cloſe, hot and ſultry, with little or no wind ſtirring, will towards 
the evening ; that there was a ſmall breeze, with ſome miſling 
rain, that laſted about an hour; that as the air became darken- 
ed after ſun-ſet, ſhe ſaw ſeveral faint flaſhes of lightning, and 
heard ſome thunder-claps, as at a diſtance z that between 10 and 
11 o'clock at night both were very violent and terrible, and ſo 
u ncreaſed, and came on more frequent, till a little before 12 
oclock ; that a flaſh of lightning, and a clap of thunder came 

both at the ſame time, louder and more dreadful than all the 

reſt, which as ſhe thought ſhook and inflamed the whole houte ; 

and that then perceiving a very ſtrong ſulphureous ſmell in her 

f chamber, and feeling a groſs powder falling thick on her hands and 
ce, as ſhe lay a bed, ſhe concluded, that part of her houte = 
eu}.cr 


Mr. Der ham often found to be very ſerviceable to him in meaſur- 
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either beaten down by the thunder, or ſet on fire by the lightning, 
that getting up, and calling for a candle, ſhe found 8 . 
— full of ſmoke and duſt, as alſo the kitchen that was be. 
neath it; that then ſhe only obſerved the looking-glaſe, which 
hung in her chamber, to be broken; but that next day ſhe found 
part of the top or cornice of the chimney that ſtood without the 
gabel-end of the houſe, where her chamber was, had been ſtruck 
off; that part of the coping of the ſplay of the gavel-end itſelf 
was broken down, and 12 or 16 ſhingles on the roof adjoining 
thereto, raiſed or ruffled, but none ſhattered or carried away; 
that part of the cieling in her chamber, beneath thoſe ſhingle, 
was forced down, and part of the plaiſter and pinning ſtones d 
the adjoining wall broken off and looſened, and the whole breach 
16 or 26 inches broad; that at this place there was left on the 
wall a {mutted ſcar or trace, as if blackened by the ſmoke of: 
candle, which pointed downwards, towards another place on the 
ſame wall, whereon a breach was made like the former, and of 
the ſame dimenſions, part of which was behind the place, where 
the looking-glaſs hung; that the boards on the back of a large 
hair trunk, full of linen, ſtanding beneath the looking-glaſs, were 
forced in, and ſplintered, as by the blow of a ſmith's ſledge; tha 
2 of the linen in this trunk were pierced or cut thro', the cut ap: 
pearing of a quadrangular figure, and between two or three WW. 
inches over; that one end of the trunk was foreed out, as the 
back was drove in; that at about two foot diſtance from the end 
of the trunk (where the floor and fide-wall of the houſe joined) 
there was a ſmall breach made in the plaiſter, and a ſmall chink WW 
or creviſe to be ſeen between the fide-board of the floor and the 
wall, ſo wide that a man could thruſt his fingers down; and that 
Juſt beneath this in the kitchen, the — was forced down, i 
and ſome of the lime or plaiſter of the wall broken off; that ex 
actly under this there ſtood a large tub or wooden veſlel, incloſed 
with a crib of brick and lime, ms. 4 was broken and ſplintered 
all to pieces, and moſt of the brick and lime-work round it ſcat 
tered about the kitchen: The 1 was broken with 
that violence, that there was not a piece of it to be found of the 
bigneſs of half a crown; that — per of it were ſticking like 
hail-ſhot in the chamber door, which was of oak, as alſo on the 
other fide of the room; that ſeveral of the edges and corners df 
ſome of the pieces. of the broken glaſs were tinged of a light 
fAlame eolour, as if heated in the fire - that the curtains of the 
bed were {cut into ſeveral pieces, which was * to be done 
by the pieces of the glaſs; that ſeveral pieces of muſlin and * 
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Wc on a trunk, were thrown about the room, no way finged or 
W.cchcd ; and yet the hair on the back of the trunk, where the 
; ach was made, was ſinged; that the up moſt Part of the 


ea, within the trunk was not touched, and the lowermoſt par- 
. conſiſting upwards of 3 50 folds of linen, was pierced thro, of 
ich none was any ways ſmutted, but the uppermoſt fold of a 
Wblc-cloth that lay over all the reſt; that there was a yellow finge 
W (tain, perceivable on ſome part of the damaged linen, and that 
e whole ſmelled ſtrong of ſulphur; that the glaſs of two win- 
ws in the bed-chamber above, and two windows in the kitchen 
low was ſhattered in ſuch a manner, as that ſcarcely one whole 
ine was left in any of them; that the pewter, braſs and iron 

iture in the kitchen, were thrown down and ſcattered about; 
ticularly a large gridiron about 20 pound weight, that hung 
don an iron hook near the ceiling, was found e the floor; 
at a cat was found dead next morning in the kitchen, with its 
os extended, as in a moving poſture, and with no other fign of 
ing hurt, than that the furr was finged a little about the ſetting 
of the tail: It was further obſervable, that the wall both above 
| below a little window in the ſame gavel-end, was ſo ſhattered 
the ſame time, that the light could be ſeen thro' the creviſes 
che wall; and that upon a large ſtone on the outſide of the 
l bclow this window, a mark was to be ſeen, as if it had 
Nea the blow of a ſmith's ſledge, or large iron crow, whereby 
Whplinter of the ſtone, weighing ſome pounds was broken off: 
Wr. Molyneux was further informed, that from the time of that 
Weat thunder clap, both the thunder and lightning diminiſhed 
Wa-dually, fo that in an hour's time, all was ſtill and quiet 
ain. 
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Obſtruction in the left Ventricle of the Brain, affecting 
the Nerves on the oppoſite Side; by Dr. Archibald Adams. 
Phil, Tranſ. N* 313. p. 40. 


} R. Adams opened a woman's ſkull, who died of an a 

plexy, and in the left ventricle of the brain he found be. 
en four or five ounces of clotted blood, and no blood at all in 
right ventricle, but every thing in its natural itatez and all 
* nerves on the right fide of the body were as ſtrong, as any 
ever obſerved in a ſound animal, eſpecially at their origin, and 
far as he could trace them, in their courie : Ihe Dr. had been 
opinion, that in which ventricle ſever the obſtruction happen'd 
be, the nerves and muſcles correſponding to that fide, would 
affected, but here the contrary plainly appeared; for _ the 
Obltruc- 
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obſtruction was in the left ventricle, yet, the ſenſe and moi 
of the right · ſide were entirely loſt, and the ſmall remains of ej 
were obſervable 1n the left-fide. 


A Gangrene in the Thigh, Sc. by Mr. Ralph Calep, a 
a Remark by Mr. Cowper. Phil. Tranſ. N“ 313. p. 41, 


HH E wife of one Thomas Steven of Maidenhead, in t 
county of Berks, about 62 years of age, was ſeized ] 
a fever, about the latter end of November, to remove which ll 
phyſicians uſed various medi: ines; but in about 14 days it ten 
nated in a tumour and numbneſs in her left foot, both which H 
by degrees creep up her leg, and half way up her thigh; wal 
phyſician ordered a fomentation of Centaur. Abſinth. Hy 
&c. boiled in a ſtrong Lixivium; and after fomenting to an 
her foot and leg with Ol Terebinth. wherein Galbanum was (iff 
folved ; this method was daily uſed for a month, before Mr. Ci 
law the patient, when he found her in the following conditi . 
viz. her foot and leg cold, inſenſible, withered, and hard, af 
dried in a chimney, and of a dark tawny colour; her kn 
twelled, having ſeveral large black ſpots thereon, and pitted yl 
preſſed with the finger; there were ſeveral diſcolorations on fl. 
iktn, half way up her thigh ; the patient complained of greatpu 
eſpecially of nights, in her knee and thigh, yet ſhe could not if 
when theſe parts were touched; her fever was now increaſed agi 
and ſlie was ſometimes delirious: Mr. Calep adviſed her frien 
to continue the fomentatioa, which they did almoſt night a 
day; and in a month after there was a 0 iſcharge of a black fe 
matter, at a {mall orifice about the middle of the inſide of 
thigh, which he enlarged fer the better diſcharge of the matt 
he likewiſe cut into a tumour, that appeared upon the knee, 
found nothing therein but wind; about a month, or five wet 
after this to his great ſurpriſe, he ſaw that nature had made 
perfect ſeparation of the mortifyed fleſh from the found, qu 
round the thigh, the bone of the thigh lying entirely bare y 
wards of four fingers breadth, and without the Perioſteum ; . 
fleſh above was freſh and florid, and had good white malt 
thereon ; Mr. Calep periwaded the patient to let him cut off i 
thigh, which he did about two fingers breadth in the ſound fic 
(becauſe the fleſh ran tapering down to the bone) whereby | 
made the ſtump pretty even; the bleeding was 1nconfiderall 
becauſe nature had cloſed up the veins and arteries, which 
eaten aſunder by the d Worth Mr. Calep dreſſed the ity 
with Pulv. Reſtring. mixed with Album Ovor. ipread if 
F 
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a edgets, and * in Ol. Terebinth. made hot; the next dreſ- 
: gs he uſed digeſtives, and performed the reſt of the cure accor- 
ing to the rules of art. 

Mr. Cowper ſaw this woman ſome months aſter; ſhe appeared 
> be very decripid; he felt the ſtump thro? her cloaths, and its 
xtremity ſeemed to be not above four or five inches below the 
runk of her body: Since Mr. er had ſo often found the large 
Wrunks of the arteries of the thighs and legs of aged people 
errificd, as mentioned Phil. Tranſ. N“ 280. and moſt commonly 
Wn thoſe who have had mortifications in the legs, Sc. he was apt 

ſuſpect that the like happened in the crural artery of this 
Woman, which like a ligature, did at length pat a total ſtop to 

ee influent blood below that ſtricture. 


j The Manner of making Styrax Liquida, or Roſa Mallas; 
F Mr. James Pettiver. Phil. Tranſ. N* 313. p. 44- =o 


DOSA Mallas grows in the ifland Croboff, at the upper ex- 
& tremity of the Red Sea, near Cadeſi, which is three days 
orey from Suez; it is the bark of a tree, (which is peeled off 
W very year, and grows again) boiled in ſalt water, till it come to a 
| oſiſtence like bird-lime, then ſeparated and put up in catks, and 
y ported to Zudda, and fo to Mocha in Fune and Fuly, where it 
ls from 60 to 120 dollars per barre] (each barrel containing 
420 pound) accord ing to its goodneſs; the beſt ſort is that which 
s freeſt from clay Fi, dirt, which are commonly mixed there- 
th; and the way of trying it, is to waſh it in falt water, which 
ill cleanſe it; the Arabians and Turks call it Cotter Mijn. 


{he Practice of purging and vomiting Medicines ; by Dr. Wil- 
lam Cockburn. Phil. Tranſ. No 314. p. 46. 


Y Dr. Cockburn's ſolution of the problem, Phil. Tran. 
N“ 302. for determining the proper doſes of purging and 
'omiting medicines. 1. It is manifeſt in general, that theſe * — 
perate, either by mixing with the blood, or by ſtimulating the 
ſtomach and guts. 2. That this their operation is more or leſs, 
according to the quantity and thickne!s of the blood; that 1s, the 
greater quantity and the thickeſt blood, require the greateſt doſes. 
nd 3z. That when the quantities of blood are the ſame, the 
oles of purging and vomiting medicines are in a duplicate ratio 
of the thickneis of the blood; as alſo that in every caſe, theſe 
doſes muſt be in a rat io compounded of the quantity of blood, and 
the ſquares of its thickneſs: Now, fince the operations of pur- 
ging and vomiting racdicines, depend ſo much on the quantity and 
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the blood, or its thickneſs; and it has been ſhewn in the ſolution 
of the problem, that if its thickneſs were the ſame, the dot 
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viſcidity of the blood, which have not hitherto been dulyconfidery 

it is no wonder, that the practice of phyfic in theſe evacuation 
has been ſo uncertain, and that the moſt ſkilful phyficians, fron 
their moſt accurate obſervations, could never determine the try 
doſes of medicines, which alter ſo much, according to the variou 
ſubjects they work upon, as they are not acquainted with the t 
method of determining either the quantity of the blood, or te i 
degrees of its thicknels : As experience is equally the foundatin 
and touch-ſtone of all reaſoning in phyſie, the Dr. ſubmits his {6 
lution to common obſervations ; whether every thing, propolel 
therein, does not exactly anſwer matters of fact, and the viſibł 
operations of nature ? 5 

I. Then it plainly follows, that theſe medicines always purge bei 
and moſt conſtantly in a liquid form; becauſe, they are more eaſij 
conveyed into the blood, and on account of their fluidity are cM 
pable of ſtimulating more parts, whatever be the way that purgy WW: 
and vomits operate, or what nature ſoever they are of; and ſa 0 
explains very eaſily a common obſervation, which has hithem 
proved a great difficulty to phyſicians, concerning the diffrent 
operations of the ſame medicine in different forms; vig. Why till 
infuſion of a proper quantity of a purging medicine produces it 
effects ſooner 2 more conſtantly than the like quantity of the 
ſame medicine in a powder; and ſtill more conſtantly in a pow 
der, than a bolus, and ſtill ſooner and more conſtantly in a di 
bolus, than in pills made into that form, with gums, that do nd 
Purge; and this difference in purging ſhall even be confiderabk, 
according to the ſolubility of the gums; from whence it follow 
that the evacuation made by ſuch medicines, is in proportion u 
the quantity of thoſe medicines that happens to be diſſolved, ant 
not to the quantity adminiſtered, 

2. That purging by draughts is the beſt form, and will alway 
have the moſt conſtant effect: The next conſideration is, that: 
certain quantity of any purging medicine affects us after a different 
manner, according to the different quantity and conſtitution d 


A „ 


ſhould always be as its quantity; but the blood likewiſe differing 
in thickneſs, the doſes of purging and vomiting medicines mul 
be augmented on account of its thickneſs; this is confirmed ij 
daily -xperience, where we find, that ſick people having a mam: 
feſt thickneſs of blood, as in dropfies, the jandice, Ec. takt 
greater doſes hy far, than they do at any other time, when the) 
are not ſick, nor ailing in that manner; by a further diſquifition 
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o chis matter, we find, that the doſes muſt not only be greater 
bere the thickneſs of blood is greater, but that they muſt be in- 
W.-1{d in a duplicate ratio of their viſeidity; this is evident by 
e tables in Caſſia, viz. 9: 8 5:: 4: 35, 1/cr. 13 grains and I, 
a therefore by alternation 9: 4:: 83: 35, 19, 13 grains and 4; 
rrefore, the doſes are as the ſquares of the conſtitutions; o 
Wkewiſe, 9: 8 dr.: : 16: 14 dr. 1 3 rains and I, and by alternation 
161: 8dr: 144r. 13. grains L FE, i. e. the doſes are as the 
Wares of the con titutions: The ſame holds true in any other 
Wnſtitution, befides the mean; e. g. in the loweſt and higheſt 
W: 16:: 21; grains and I: 853 and J: So that by this means 
e are not 2 led directly to a right uſe of theſe medicines, and 
fir abled to find out the true cauſe, why the ordinary doſes produce 
very different effects in different conſtitutions ; but we alſo 
c the ſolution of this problem, viz. The quantity of blood in 
perſon being given, together with the ordinary and extra- 
dinary effect of a purging doſe, the change of that perſon's 
„½litution, and the nature of that change may be determined. 
NM ben a doctrine is founded on a few Fraple experiments, that 
ad us to the cauſe of ſeveral others, that are very complex, 
ifficult, and obfcure, that is ſufficient to prove its conformity · to 
ature ; but the Dr. intending to rectify the common practice of 
ele medicines by this doct ine, frames tables of the purging and 
(Jomiting medicines in preſent uſe, better adapted to experience, 
han what hitherto are to be found ; his method of framing theſe 
ables, is, by ſetting off the practicable conſtitutions in the 
ifferent ages, he oblerved, to take notable quantities of purging 
nd vomiting medicines; ſo that by comparing theſe conſtitutions 
ith the ages, we have the different doſes in all thoſe caſes, which 
all that 1s required for a better practice: The ages wherein theſe 
Liffcrent doſes are taken, the Dr. finds to be four; when a per- 
is about 16 or 20 years of age, and weighs about 12 ſtone ; 
e then takes the common doſe; one of 9 years of age takes 4 of 
hat; one of 6 years 4, and one of 3 years 4; moreover, it hav- 
ng been ſhewn in Oecon. Anim. p. 51. that the notable healthy 
onſtitutions, as alſo the notable pulſes of each of theſe are but 
are; if then theſe conſtitutions be as 2, 3, 43 that of the moſt 
iuid blood, as the firſt number, and ſo on; in that caſe, the 
ole proper for any perſon will be found by multiplying the com-. 
om doſe for his age into the ſquare of his conſtitution, and 
Lviding by the ſquare of the mean conſtitution; e. g. if 3j Caſ- 
ie be the common doſe, or the doſe of the mean conſtitution, 
Ir. ij I) and 13 grains and þ is the doſe of the firſt RE 
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and dy.xiv, 13 grains and J, that of the grofleſt or laſt ch 
ſtitutionz and ſo proportionably for every medicine in all th 
ages, as appears by the tables: This method ſeems to anſyy 
0 exactly, that nothing more ſeems neceflary, unleſs a perl 
happen to be more looſe or coſtive than ordinary (which ny 
be known from the patient or otherwiſe) and this is to be acco 
the ſame, as if he had taken an equivalent quantity of a medien 
proper to produce theſe effects; and any phyfician who hy 
conſidered this caſe in ſome people after fluxing, will alloy 
the juſtneſs of the exception: As vomiting medicines have the 
ſame common doſes with purging medicines, they likewiſe adni 
of the like divided doſes, which may therefore be found by th 
ſame tables; only, as people that are more coſtive than ardinan, 
require a proportionably 8 doſe of a purging medicine; h 
they require a conſiderably leſs doſe of a vomiting medicine, x 
is very well known in hot countries: It is to be obſerved, 1, Tha 
in the tables Age ſtands for Quantity of Blood; becauſe they u 
creaſe pretty equally, and it makes the practice more eaſy to ſad 
as are not accuſtomed to weights and numbers. 2. The more ſkil 
are to obſerve, that the mean ages, multiplied into the mean 
ſtitutions, give the doſes more nicely. 
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ables ſhowing the Doſes of purging and vomiting 


Medicines, according to the Solution of Dr. Cock- 


burn's Problem, 


2 


| 


\Medicines. 


8 


uon u, 


whole 
common 


Common 


Doſe. 51s. 


(Medicines 


Doſe is 5j. 


Ht 
Cafe”. 171 
Catholicon 
Diacarthamum 


Ele&.lenitivum 


Fumarie 
Syrup. de Rham. 
—— de Pomis 
magis. 

Roſar cum 
Helleb. Tamar. 
Sal cath. amar. 
—— Mirablle. 
Mann. Z jj. 

Emetica. 

Vin. emetc. ſeu 
Ben. Fuc. Afar. 
Se necionis. 


Confectio Ham. 
| ElefF. Caryocoſ 
Diapbænicon 
E ſucco Raſar. 
Emet. 


Succus radic. Ir. 
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The doſes of the above tables, ariſing from calculation, 2 
perfectly well with the common obſervation of the beſt ayth 
tho' their obſervation is very general and ill ade, if we gn 
the very firſt ſteps ; for inſtance, authors of all countrig, 
Engliſh, Dutch, German, Italian and French reckon the d 
after the ſame manner; whereas, if they had been obſery 
they muſt have been as different, as the conſtitutions of men 
different countries are: The defect of their obſervation is 
feſt by the diſproportioned doſes of ſome medicines, their H 
doſes being ſometimes double and ſometimes 5 and th 
low doles in greater proportions, which is not conformable to 
ture; for let the low doſe be what it will the high doſe of 
medicine muſt always bear the ſame proportion to the high d 
of another, as did their low doſes; viz. even in Manna, 
reckon it from 3; commonly to Ziij and Ziv ; if it be fad, ! 
the firſt doſe is the loweſt doſe that is taken by a man of 20 
age, it is neither true in fact, nor conformable to their own1 
of reckoning ; for inſtance, rhubarb is ſaid to be taken f 
3j to 51, which is not the loweſt doſe taken by a man of 20 
age, nor is Iſs the high natural doſe; for if 31 of Manns: 
31 of rhubarb be the reſpective low doſes, then Ziv and 
cannot be the reſpective high doſes : As to what concerns { 
extraordinary doſes given by themſelves, and far exceeding 
ordinary doſe, that is eafily accounted for by the ſolution of 
problem; there are ſeveral examples of this nature; vis. 1 
bith is commonly reckoned from Zi to 311, yet Margraviui, 
other good authors have given it to Ziv ; ſo likewiſe Colon 
from vi gr. to x11 gr. yet Fulgin. Fernel. and Duncan ſayt 
have given it to ſs: Authors are far from being exact; fort 
have only doſed theſe medicines for people of full age, but 
ſaid nothing of the doſes for different ages, nor told us, ati 
time a man takes his higheſt doſe, or how that alters in! 

rowth and decline of age, which is ſtill a very great diffc 
& the moſt experienced phyficians: Their general meth 
founded on a miſtake ; their loweſt doſe being really the com 
doſe taken by the generality of men, which produces 4 
many errors in practice; this is manifeſt, in their doſing en 
medicine : The ſaid caſe is more manifeſt from the tables, 
it is two to one, but that a phyſician either over-purges of u 
. any perſon in health; and if more caſes in ficknel 
uppoſed, the odds will increaſe proportionably ; experiepce 
actly confirms this; for if the mean doc be given to one of 


loweſt conſtitution, and it is deſigned to purge ſe ven of e 
tin 


merge. erg 3 


ROYAL SociE Tx. 105 


times; in that caſe, the perſon of the loweſt conſtitution is 
urged near twice as much, as he ought to be; and if the mean 
doſe be given to one of the higheſt conſtitution, he is purged 


ſtitution be given to one of the mean conſtitution, he is purged 
twice as much as he ough#o be; and if to one of the loweſt, he 
s purged four times as much, or about 30 times, as we find by 
ally experience; but if either the quantity of blood, age or 
WWickne(s contribute to the error, it may prove fatal ; if this con- 
cderation were illuſtrated by a proper number of examples, we 
Whould find ſome hundreds of, otherways unavoidable errors, 
prevented by the practice of theſe tables: Laſtly, we may by 
he tables eaſily account for the doſes of children, over-purging 
ome people in good health, and of a competent age. 


The Manner of manuring Lands by Sea-ſhells, in the Counties 
of Londonderry and Donnegall in Ireland; by the Archbiſhop 
of Dublin. Phil. Tranſ. N“ 314. p. 59. 
= P O TH theſe counties are very mountainous, and theſe moun- 
0 tains are covered with boggs and heath, inſomuch, that 
here 1s little arable ground, excepting what was latterly made 
0: There are three ways of reducing heath and bog to arable 
and; the firſt is by cutting off the ſcurf of the ground, mak- 
ng up the turf ſo cut into heaps, and when the fun has dried 
em, letting them on fire; when burnt as much as poſſible, they 
re ſcattered on the ground, and after plowing, it produces bar- 
'y, rye, or oats, for about three years; the 1nconveniencies at- 
nding this method are firſt, that ſuch burning infects the air, 
auſes rain and wind, and that it is not practicable in a wet 
mmer ; and by deſtroying the {ap of the ground and the roots 
t graſs, and all the other vegetables, renders it uſeleſs for ſeve- 
al years after the third, in which it is plowed : The ſecond me- 
od is by liming ; this is much better than the former, becauſe 
does not depauperate the ground ſo much, laſts longer, and 
roduces better grain, and does not as is pretended, deſtroy the 
rals, if due care be taken not to over-plow it: Dung is the 
mmon manure in all other places; marie is not uſed in the north 
irts of Ireland; but about the ſea-coaft, the great manure is 
ells; towards the eaſtern part of the bay of Londonderry, 
mmonly called Longh:foyle, are ſeveral eminencies, that 
rdly appear at low-water ; theſe confiſt of ſhells of ſex-filh of 
| forts, particularly periwinkles, cockles, limpets, Cc. The 
puntry people come with boats, and at low water carry loads 
Vok. V. z. O cf 
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but half what he ſhould be; but if the doſe of the higheſt con- 
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of theſe ſhells away; they leave them in heaps on the ſhore, ty 
they drain and dry; then they carry them by boat as far as th 
rivers will permit, and then in ſacks on horſes, perhaps for fixe ff 
ſeven miles into the country; they allow ſometimes 40, by 
moſtly 80 barrels to an acre; theſe ſhells agree with bogs, 
heathy, clayey, wet, or ſtiff land, but not with a ſandy ſoil; thi 
ſeem to give the land a fort of fermentation, as yealt dots u 
bread, opening and looſening the clods, and by that means mak 
ing way for the roots to penetrate, and for the moiſture to enm 
into the fibres of the roots; this manure laſts ſo long that no ou 
can determine the time of its duration; the reaſon of its loyWl 
continuance ſeems to be this; vis. that the ſhells diflolve a ly 
tle every year, till they are all ſpent, which requires a conſda 
able time; whereas lime, c. operates in manure all at once; 
but it is to be obſerved, that in ſix or ſeven years the ground he 
comes ſo mellow, that the corn grows rank, and runs up 
ſtraw to ſuch a length, that it cannot ſupport itſelf, and then th 
land muſt lie a year or two, that the fermentation may abate} 
little, and the clods harden, and then it will bear as long agi 
and continue to do fo, with the like intermiſſions, for 20 or x 
years: In the years that the land is not plowed, it bears a kx 
ſs, mixed with abundance of daſies; and it is a pleaſu 
Pot to fee a ſteep high mountain, that a few years before wii! 
all black with heath, on a ſudden look white with dafies ai: 
flowers: It refines the graſs, but makes it ſhort, tho' thick ; t 
Archbiſhop obſerving, that this manure produced flowers in th 
field, made his gardener uſe theſe ſhells in his lower-gargen, 
he never ſaw better carnations, or fairer or larger flowers in t 
cold climate; beſides, it contributes to deſtroy weeds, at leaſt, 
does not produce them ſo much as dung docs; it likewiſe pn 
duces very good potat es at about a foot diſtance from ea 
other; and this is one method of reducing boggy barren land 
The natives lay a- little dung, or ſtraw on the land, and ſprit 
it with ſhells; ſometimes they cut the potatoes if large, a 
then dig trenches about fix or ſeven foot diſtance, and throw t 
foul they take up on the potatoes, ſo as to cover them, and tix 
ſencing the plot of ground, they let them grow: If planted 
April or May, they are full grown in Auguſt; they dig then 
they have occaſion, and Jet them lie till next year, then « 
them again, and fo the third year; by this means, they go en 
year deeper into 1 and the laſt year they dig ti 
pick them out as carefully as they can, that little feed may! 
main; and the fourth vear they plow the ground, and ſow b 
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ey, and the produce is very good for ſome years; ſome pota- 
— will 4 without —.— the barley or oats, and bote 
they dig and pick out, and the round continues good and ara - 
ble ever after: It is obſervable, that (hells anſwer beſt in boggy 
ground, where the ſurface is turf; for turf is generally nothing 
eic but the product of vegetables, ſuch as graſs, heath, c. 
which rotting, the ſalt is waſhed away by the water, and there 
nly remains the earthy, and eſpecially the ſulphureous parts, as 
ppe ars from the inffammability of turf ; now ſhells being chiefly - 
alt, it incorporates with the ſulphur of the plants, and ren- 

ders them fit for the vegetation of new plants; which further ap- 
pears from this; viz, that thoſe ſhells, which have been under 
he ſalt water, are much better than ſuch as have been in the 
earth, or lie dry on the ftrands; upon digging a foot or two 
decp in the ground, for the moſt part about the bay of Londan- 
ery, you find ſhells, and whole banks made up of them; but 
hele, tho* more entire, than ſuch as are brought from the Shel 
land, are not ſo good for manure; in a place near Net roun 
emavady, about two miles from the ſea, there is a bed of 
hells, tuch zs lie on the ſtrand; the place was covered with a 
curf of wet 1pouty ſoil about a foot 1 the country people 
le the ſhells, but they are not reckoned ſo good, as thoſe found 
n or near the ſea; the land about the ſea ſhore bears very indit- 
rent wheat, nor will the ſhells alone anſwer the purpoſe, with- 
but ſome dung; yet this may be owing to the ignorance of the 
armers, who generally underſtand nothing of wheat: Some 
houſands of acres have been improved by ſhells, and what for- 
erly was not worth a groat per acre, is now worth four Shil- 
ings; in ſeveral places the natives have thus improved the very 
nountains, that before were mere turf-bogs ; here they meet 
th this inconveniency, that if the ſeaſon for plowing prove 
et, their horſes fink o deep in the ſo1l, that they cannot plow 
t, eſpecially after two or three years; they commonly made limg 
pt the ſhells formerly, and ſome do ſo till; and it binds very 
vell, and is not ſo corroſive, as lime made of ſtone ; in the hiſ- 
ry of Ceylon, we find that they make up their land with lime 
f oyfter ſhells, which would impracticable with common 
ime: Some years ago they made lime of the ſhells, and ma- 
ured their lands with it; but a poor countryman, who out of 
zzineſs or poverty had not provided to make lime, threw the 
ells unburnt on his land, and his crop proved as good as his 
ighbours, and the ſecond and third crop better; and all took 
e hint, and have uſed them 8 ever ſince; where ſhells are not 
2 to 
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to be procured, ſea wrack, or ſand ſupply the want of 
but are not ſo good; ſea wrack laſts but three years, and ſay 
not much longer, 

It is certain, that Ireland has formerly been better inhabits] 
than it 1s at preſent ; mountains, that are now covered with 


deep, there is diſcovered a proper ſoil for vegetables, and ity 
found plowed into ridges and furrows ; this is obſervable in th 
wild mountains between Ardmagh and Dundalk, where a 1 
doubt is built, and likewiſe on the mountains of Altmore ; th 
lame has been obſerved in the counties of Londonderry and Dy 
* 11 a plough was found in a very deep bog in the latter, a 
a hedge with wattles ſtand ing, under 1 * that was five or fi 
foot deep above it; the Biſhop had ſeen the ſtump of a lay 
tree in a bog 10 foot deep at Caſtle- Forbes; the trunk had bea 
burnt, and ſome of the cinders and aſhes lay ſtill on the ſtuny; 
he alſo ſaw large old oaks grow on land, that had the remay 
of ridges and furrows; and he was informed, that on the top d 
a high mountain in the north, there were ſtill remaining th 
ſtreets and veſtiges of a large town; and indeed, there are ſo 
places which do not viſibly (when the bog is removed) reui 
marks of the plough, which ſure, muſt prove, that the coum 
was well inhabited; it is probable that the Danes firſt, ax 
then the Znglifſþ deſtroyed the natives; and the old woods ſeen 
to be about 3 or 400 years ſtanding, which was near the tin 
that Courcey and the Engliſh ſubdued the north of Ireland; and 
it is likely, made havock of the people that remained, after th 
Danes were beat out of ſreland. 


An Account of @ new Iſland raiſed near Sant-Erini in th 
Archipelago; by Or. William Sherard. Phil. Tru 
Ne 314. p. 67. 


R. Sherard had an account of this new ifland from ti 
Engliſh conſul at Milo, as follows; viz. that on the 120 
of May 1707 N. S. an iſland began to riſe up, a muſket-ſhd 
from the iſland of Sant-Erini, which continually increaſing fron 
day to day in the jame manner, and troubling the ſea, there rok 
up ſercral rocks, that fixed themſelves to this iſland ; fo that a 
Ame 21, it was about half a mile in circumference. 
From the Paris Gazette April 14th 1708. Conſtantina 
January ath 1708. They write from the iſland of Sant- ri 
in the Archipelago, about 28 leagues north of the town of Cut 


dia, of the 1it of December laſt, that there ſprung up an iſland 
ron 
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the bottom of the ſea (which is very deep at that place) 


i ed of ſtones, caſt up by a volcano, which has often pro- 

ed the ſame effects, and after the ſame manner: In the year 
in the time of the Emperor Teo 1 an iſland was 
fy ied on the north fide, called the Burnt and, by matter 
en up and, heaped together by this volcano: In 142) in the 


nth of December, this Burnt Iſland was increaſed by huge 
ks caſt up by ſubterraneous fires: In 1650 in the month of 
ember, the volcano again took fire, and produced the ſame 
ds, without forming any iſland, only a ſhelve or bank 10 
oms under water : Laſtly, in the month of November 1707, 


WS v0!cano made an ifland, which is —_— two miles in cir- 
eerence, and ftill increaſes by rocks and other new matter, 
re 1 thrown up; tbis —_— was 3 as at all other 

es, by violent earthquakes, followed by a thick ſmoke, that 


out of the ſea in the day time, and flames in the night, and 
ompanied with a terrible roaring under ground ; there is no 
ance of the effects of any volcano at land, like thoſe in the 
; and yet what renders them the more credible, is, that the 
nd of Sant- Erins itlelf, is almoſt all of it compoſed of burnt 
s and pumice ſtones ; it produces ſome forts of grain, but 
neither rivers nor ſprings, nor any other water, but what 1s 


nt . . 

eerred in ciſterns. 

1 Perinents of the luminous Qualities of Amber, Diamonds, 
„Gum Lac; by Dr. Wall. Phil. Tranſ. N“ 314. p. 69. 

the UMAN urine and excrement do plentifully abound in an 


Oleoſum and common ſalt; ſo that the Dr. takes the artifi- 
I Phoſphorus to be nothing elſe, but that animal Oleoſum coa- 
ated with the mineral — of ſpirit of ſalt; which Coagulum 
reſerved, and not diſſolved in water, but accended by air; 
le conſiderations made him conjecture, that amber, which he 
es to be a mineral Oleoſum, coagulated with a mineral volatile 
d, might be a natural Phoſphorus ; and after making ſeveral 
periments upon it, he at laſt found, that by gently rubbing a 
ce of well poliſhed amber with his hand in the dark, it.pro- 
ed a light; whereupon, he procured a pretty large piece of 
ber, which he cauted to be made long and tapering, and 
wing it gently thro his hand, which was very dry, it afford- 
a conſiderable light; he then uſed ſeveral kinds of ſoft ani- 
| ſubſtances, and found none anſwer ſo well, as wool ; and 
new Phenomena offered themſelves; for upon drawing the 
e of amber ſwiftly thro! the woolen cloth, and ſqueeſing it 
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pretty hard with his hand, a vaſt many little crackling! 
de:rd, every one of which produced a ſmall flaſh of 2 1 
when the amber was drawn gently and ſlightly thro' the M 
it produced a light, but no — but by holding one 
ger at a little diſtance {rom the amber, a loud crackling is if 
uced, with a great fla{j of lightning ſucceeding it; and 
is very ſurpriſing, _ its eruption it ſtrikes the finger very 
fibly, wherever applied, with a pufh or puff like wind; 
crackling is full as Joud, as that cf charcoal on fire; nay, fin 
tix cracklings, or more, according to the quickneſs of plu 
the finger, have been produced from one ſingle friction, 
always fuccceding each of them: Now the Dr. doubts not, 
upon uſing a longer and larger piece of amber, both the cn 
lings and light would be much greater, becauſe he never f. 
any crack ling from the head ot his cane, tho' a py 
one; and it ſeems in ſome degree, to repreſent thu 
lightning; but what ſeemed more ſurpriſing was, that tho 
friction with weol in the day time, the cracklings ſeem to bei 
as many, and as large ; yet by all the trials he made, there 
_ but very little light, even in the darkeſt room; and 
ſt time of making theſe experiments, is, when the ſun i 
degrees below the horizon; and then, tho' the moon ſhane 
fo bright, the light is the ſame as in the darkeſt room, wii 
made him chuſe to call it a Noctiluca. 
From amber the Dr. was led to confider a diamond, Wal 
electrical as well as the other; and it is alſo a natural Phy 
rus, or rather a NoCtilnca, exceeding all others, and my 
called a mineral Phe/phorus, it being as the Dr. ſuppoſes | 
pureſt of all Olea: A diamond, by an eaſy flight frictia 
the dark, with any ſoft animal ſubſtance, as the finger, wol 
filk, c. appears in its whole body to be luminous; nay, i 
perſon keeps rubbing tor a little while, and then expoſes i 
the eye, it will remain ſo for ſome little time; but if the ful 
18 degrees below the horizon, and any one holds up a piece 
baize or flannel flretched tight between both hands, at ſomet 
tunce from the eye, and another rubs a diamond ſwikly 
pretty hard on the other fide of the baize or flannel, the 
ſcems much more pleaſant and perfect to the eye of | 
that holds it, than any other way the Dr. had hiihe 
tried; but what ſeemed more ſurpriſing, was, that a diam 
expoſed to the open air in view of the ſky, without rubbing,g 
almoſt the ſame light of itſelf, as if rubbed in a dark root 
and if ia the open air you put your hand, or any thing ell! 
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over it, to hinder its communication with the ſky, it gives 
ght; and the Dr. tried all or moſt of the other precious 
„ but could find no ſuch phænomenon in any of them; all 
e experiments were made at the latter end of May and begin 
of une, and therefore, he cannot pretend to account for the 
014, that may attend experiments made while the ſun is 
be other fide of the equator: There are ſome other bodies 
afford light, and — many more 1 und iſca- 
d; but, he is well aſſured, that all, or moſt of the bodies, 
ich have an electricity, yield light; for, he ſuppoſes, that it is 
light which is in them, that is the cauſe of their being elec- 
al; yet this electricity never ſhews itſelf without friction; if 
rub any body, that has an electricity, and apply it near to 
e light bodies, as particularly very thin flices of cork, it 
put them into a very great agitation, and make them ſeem 
he eye, as if hanging at the body by a fine hair: Jet ſeems to 
Dr. to be a kind of black amber, having moſt of the proper- 
thereof, but not ſo perfect and pure. : 
nother natural Phoſphorns, or Noctiluca, endued with a 
inous quality, is gum lac; being no other than a vege- 
e Oleoſum, coagulated with an anime! volatile acid; 
ling wax, which is compoſed of gum lac and cinnabar, the 
1abar no ways impeding, but rather r its luminous 
Wality ; for the Dr. cauſed long taper rolls to be made up of lac 
rr, and of pure red ſealing wax, both being well poliſhed; 
ſealing wax upon friction, ſeemed to emit its crackling, an 
ht tooner than the lac which he imputed to the cinnabar's 
ſtringing the parts; tho' he takes lac 7 itlelf, to have the 
atelt electricity, both having all, or moſt of the properties of 
ber; and by all the trials the Dr. made of lac and ſealing 
x, he found that tho' the cracklings are 3s plentiſul in the 
y-time, as when the ſun is down, yet, in the darkeſt places, he 
Id diſcover but a little appearance of light: Piſmires alone 
the animal kingdom, afford a volatile acid, and in the Eaſe- 
dies there is a large kind of them, that live on the ſap of certain 
ants, yielding both a gum and a colour; and this {ap paſſin 
ro the bodies of theſe inſects, is by their acid ſpirit converte 
o an animal nature; which is the reaſon that the colour ex- 
icted from gum lac, (which is nothing elle but the excrement of 
le animals) is almoſt as good and full as Jaſting a colour, as 
made from cochineel ; — the Dr. was more confirmed in his 
imion, becauſe, he knew of an artificial way of converting 
getable colours into an animal nature, very much like this, 
by 
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by which the colours are made more agreeable and | 
Aſter the ſame manner, the remaining gum, which 18 an 
ſum, being digeſted, and paſſing thro' the bodies of thek 
mals, is by their volatile acid converted into a vegetable ag 
Phoſphorus, or Noftiluca ; the artificial Phoſphorus is an 
ral animal Phoſphorus, whereas, he takes the others 9 

altogether mineral. = 


The giving Motion to Dodies included in a Glaſs, by th 
proach of the Finger near its outſide ; wvith other Exp 
ments on the Effluvia of Glaſs; / Mr. Francis Haul 
Phil. Tranſl. N* 315. p. 82. 


T was obſervable, that after the motion and attrition had 

continued about two or three minutes, and then ceaſing, 
threads within the glaſs ſeemed to hang in a careleſs pol 
and were not inſtantaneouſly erected, but in about three or! 
ſeconds of time they became erect, every way towards the 
cumference of the glaſs, and ſeemingly with ſo much eagem 
that a motion of the glaſs alone would give them no great 
order; but what was moſt ſurpriſing was, to fee a mot ion g 
them, by the approach of one's hand, finger, or any other bd 
at more than three inches diſtance from the external furfa 
the glaſs, notwithſtanding the threads within did not touchi 
internal ſurface : And it was further obſervable, that after e 
repetition of the motion of the wheel, and a new attritio 
the glaſs, the diſtance, at which the threads might be mon 
ſeemed to be increaſed ; and Mr. Haul bes afterwards found, . 
the threads would have a remarkable motton given them, 
blowing towards the glaſs at three or four foot diſtance; 
which means the air was put into motion, and conſequently, 1 
effluvia of glaſs were ſo too; at another time, ſuddenly c 
ping his ſpread hands on the upper and lower parts of | 
* there was ſuch a violent agitation of the threads will 
the glaſs, as was very ſurpriſing, and which continued for i 
time: In the experiment, where the directed threads on the 
fide of the glaſs would fly, the approach of any thing held u 
them, it ſeemed to Mr. Hanuksbee, that the parts of the effl 
were ſtiff, aud continued ſo that when any part of them is pull 
all the parts in the ſame line ſuffer the ſame diſorder ; 10 li 
wile in the above experiment, allowing a continuity of pt 
the effluvia within, and thoſe without, are continued (for ti 
are both produced by the ſame attrition) ſo that when the el 
via are puſhed or diſturbed, the glaſs without theſe within 
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| fame direction, are ſo too, and conſequently the threads, 
Ich are upheld and directed by them; the effluvia ariſing 
m the glaſs, ſeem to be nothing elſe but parts of the ſame 
dy emitted from 1t by rubbing ; therefore he ſuppoſes, can be 
impediment to the motion of its'own effluvia; for otherwiſe 
does not ſee, how the effluvia within can be produced by an 
ition without; and for a further confirmation, that the efflu- 
of glaſs do not act, but by a continuity of parts, the fallow. 
experiments may ſerve, : 
Exp. I. Mr. Hauksbee took a piece of braſs-leaf, and laying 
between two pieces of wood about an inch thick, and the 
e diſtance aſunder, he applied a tube well rubbed to attract 
braſs, as near as the wood would permit, but without givi 
any manner of motion; as ſoon as the wood was remove 
I the continuity of its ſphere reſtored, the braſs-· leaf was very 
zorouſly attracted, without any freſh attrition, which he 
bught proved very plainly, that the action of the effluvia is de- 
yed, or at leaſt in a great meaſure ſo, if its parts are diſcon- 
ned by the interpoſition of any thing; nay, Mr. Hauksbee 
d, by holding the tube in ſuch a manner, that its ſphere 
ght meet with no interruption from the wood, in its circle 
Ind the axis of the glaſs, yet this would exhibit nothing nei- 
r; by which he found, that if the parts of the efluvia are in 
anner interrupted, their action is deſtroyed, or at leaſt 
atly impaired. 
xp. Il. Aſter the tube had undergone a freſh attrition, and 
braſs-leaf was ſcattered on the table, as uſual ; if a piece of 
per were held in ſuch a manner, as to touch the upper part of 
tube, it would not attract at all, tho' brought very near; but 
ſoon as the paper was removed, it recovered its ſphere of acti- 
y, which was very ſenſible, by giving a briſk motion to thoſe 
dies, which a little before were at reſt ; and it was obſerved 
the experiment for producing light by the effluvia of the ex- 
al glaſs falling on the — exhauſted glaſs in motion; 
t aſter the motions ceaſed, it was but drawing one's hand near 
ſurface of the outer glaſs, to produce a light in the inner 
; whence by theſe experiments, it is plain, that the effluvia 
hin the glaſs were puſhed more vigorouſly on the inner glaſs, 
the approach of the hand without, otherwiſe no light would 
e enſued z and farther to prove the ſtiffneſs, or — of 
effluvia, it is obſervable, that when a piece of braſs-leat is 
ted about a room, that the braſs ſwims or floats on the ſur- 
of the effluvia, and as theſe are more or leſs exerted, ſo the 
ot, V. 3 P . , braſs 
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braſs keeps its diſtance from them, nor will it by any mean wif 
ſuffered to fink within their {phere, unleſs it meets with a H 
in its way, and then it is attracted, and returns again fer 
times, with a great ſwiſtneſs. ES | 
Exp. III. Mr. Hauksbee corked up one extremity of « gill 
tube, and pouring in at the other dry writing ſand, till it wii 
near full, the attrition was made, and when held towards oil 
pieces of braſs, as uſual, there was no motion, till it amin 
within an inch or thereabouts of them; and in ſeveral trials M 
ſucceſs was much the ſame; and if at the ſame time the lili 
were ſuddenly thrown . out, the tube would attract the ſame wil 
dies at double or triple the above-mentioned diſtance, viii 
any freſh attrition ; which plainly ſhews, tho' the tube will 
tract, when brought near, yet the included body is a ſenſible uf 
pediment to the exerting its activity without; the unſucceſi 
neſs of a former experiment of Mr. Hauksbee's, to attract h 
with a tube exhauſted of its air, ſeems to conclude, there hei 
no air within to convey the effluvia from its body, that the q 
tinuity of their parts is interrupted. , 


Experiments, ſvewing Electricity and Light produceable on i 
Attrition of ſeveral Bodies; by the Same. Phil. Tu 
Ne 315. p. 87. | 

M* Hauksbee cauſed a piece of wood to be turned in 

cylinder, about four inches in diameter, and three if 
length; this being fixed on an axis, he melted about a pay 

— a half of the beſt ſealing - wax, and plunging the 9 N 

into it, when fluid, he kept it moving round, till it had git 

coat of wax, about half an inch thick on its ſurface; wha 
was perfectly cold, he placed the cylinder on the mach 
which gave motion to it by a large wheel, as mentioned iu ak 

mer experiment; after the motion and attrition had been d 

tinued for ſome ſmall time, Mr. Hauksbee held the hoop 

threads over the cylinder, and they were attracted and dur 
towards its center, as in the like experiment made with the gi 
lobe, and the threads, whilſt they continued directed, wi 

f the approach of the finger; and thus in all reſpeck, 

+ Rr of wax ſeem very agreeable to thoſe produceabk 

the attrition of glaſs; for, upon rubbing a fiick of the ab 

mentioned wax, the braſs-leaf would be attracted, and 00 

with great 1 and ſometimes a piece of the ſame vi 

might be carried all about a rvom, ſeemingly riding or fiod 

on the ſurface of its effluvia; in ſhort, Mr. Hauksbee founi 
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erence in the laws of the ſeveral effluvia, only thoſe of pla 
med to he much the ſtrongeſt, and to a& with the greateſt vi- 
pur ; theſe experiments Mr. Hauksbee made 1n the day time = 
pon the approach of night, he cauſed the fame motion to be 
yen the wax cylinder, to fee what light might be produced on 
attrition ; he applied ſome clean new flannel thereto, but he 
ald diſcover little or no light; yet afterwards, upon holding 
is naked hand as uſual on the glaſs-globe, a confiderable light 
peared, tho' only where the attrition was made, nor would it 
"tine any longer than the motion; he tried if a light would 
communicated to one's finger, when brought near it, as in the 
periment of the above-mentioned glaſs, but he could obtain 
och appearance without touching it; and this in a great mea · 
e ſhews the weakneſs of its efluvia ; he likewiſe tried what 
t might be produced from it, by giving it motion in Vacue; 
cho he was forced to uſe flannel there, yet a very diſtin- 
iſhing light appeared on each arm of the braſs ſpring, that 
ntly embraced it ; and Mr. Hauksbee was perſuaded jthat if 
s hand could be made uſe of to rub the wax in ſuch a medium, 
e light would have been much greater; for the light produced, 
cos the attrition of the flannel on the wax in Yacuo, was rather 
tter than that, which was produced upon the attrition of it 
th the naked hand in the open air: From all which experi- 
nts it appears, that the largeneſs or ſmallneſs of the light, or 
rachon, produceable from bodies by attrition, proceeds from 
e number and ſtrength of their reſpective efluvia, and ſo of 
bodies reci procally, falling under the fame claſs ; now whe- 
er thele ſeveral Phenomena may be attributed to the quality 
the Jac, or vermillion (of which wax is compounded) or, 
hether the admixture of both theſe bodies is abſolutely neceſ- 
ry in the production of theſe appearances, is worthy enquiry, 
Mr. Hauksbee cauſed two wooden cylinders to be turned of the 
me dimenſions, as mentioned in the experiment of the ſealing- 
ax; and in the fame manner, he coated their external furfaces, 
e one with melted ſulphur, and the other with colophony, or 
lin mixed with brick- duſt (put into it on purpoſe to bind and 
lake it the more _ and firſt he fixed the cylinder, which 
as coated with the melted flowers of ſulphur, in order to give 
motion, as uſual ; and after holding his hand upon it for a 
tle while, he cauſed the motion to ſtop, then bringing near 1t 
je hoop with the threads, as — in former experiments; 
e threads were attracted and directed towards its center, but 
thing ſo ſtrongly, as to ” ſcaling-wax 3 and upon —_ 
2 trials 
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trials the ſucceſs was much the ſame ; then he tried the tou 
the fame manner, and found its electricity much ſtronger twli 
that of the former; for, the threads were attracted toward i 
center, with ſeemingly greater vigour, than towards that of (voi 
ſealing wax; but the roſin at that time was not quite cold; of 
both theſe experiments, the threads would fly the approach 
one's finger ; but if ſealing- wax, or amber were held near then 
they would very eagerly fly and adhere to them, without bei 
rubbed, and this Mr. Hauksbee never obſerved before; he fan 
obſerved, that the roſin while warm, would without any att 
tion, attract braſs-leaf at the diſtance of an inch or two; hy 
next day, when he repeated the experiment, its electricii 
well as that of the ſulphur, was inconſiderable; at night | 
tried what light theſe bodies would yield on their attrition | 
the dark; but he could produce none from the roſin, andi 
deed but very little from the ſulphur, and that not with his han 
but by holding the extremities of his nails very hard to 
while it was in motion; he likewiſe tried whether the ſulphy 
would emit any light in Vacuo, by its attrition in the dark, by 
he could diſcover none; the moſt ſurpriſing experiments of i 
were the following ; he took the por that he uſed in 
ing the experiment of the included threads, which would poi 
every way from the center to the circumference, upon an attriti 
given it, and in that ſtate a motion might be imparted to th 
threads, by the approach of one's hand near its outſide ; but th 
proceeded from the effluvia of its own body exerted by attrition wii 
is not ſo ſurpriſing; but that thoſe threads contained in the fan 
globe, ſhould have motion given them by the efffuvia of an het 
rogeneous body ſeparate from it, and the globe at the ſame tin 
have no manner of motion, or attrition given it, was very ſurprifin 
for, when he had rubbed ſealing- wax near the outſide of the gat 
the threads within would have motion given them in a very od 
manner, tho' the wax were about three or four inches from tit 
glaſs; he found that the like might be performed by a rubbe 

laſs tube, or by amber; and if the threads were placed ina bo 
tle well corked up, or in any other cloſe glafs, he ſuppoſed 1 
would anſwer in the ſame manner. 

Mr. Hauksbee afierwards repeated this experiment with bril 
leaf, covered with a glaſs diſh on a table; and it was obſervabl 
that tho the diſh was very thick, upon hold ing the ſealing wa 
well rubbed over it, the pieces of braſs within would have abril 
motion given them, and continue there in for a conſiderable ti 
ere the wax would require any freſh attrition ; but this appt 
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ee will not always ſucceed ; for ſome time after, attempt ing the 
we experiment, he could by no means make it anſwer as be ore; 
19 temperature of the air being then altered, its moiſt effluvia 
. condenſed on the glaſs, and fo long as it remained under ſuch 
aumſtarces, it was attempting it in vain; but he found, if the 
das warmed a little by the fire, or placed a while in the 
1-ſhine, or well rubbed with a warm dry linen cloth, whereby 
- humid effluvia might be evaporated, that then the included 
»ces of brats-leaf would have as briſk a motion communicated 
them, from the fricated wax, as: before: Now, that the fire, 
n. Mine, or rubbing the glaſs with a warm dry linen cloth, does 
t only clear it from the moiſt effluvia condenſed thereon, but 
ewiſe gives moticn to the particles of the glaſs itſelf, which 
tion ſeems to produce efluvia, which in conjunction with that 
the ſealing wax, facilitates its action cn the ſaid bodies, 
r. Hauksbee concluded from the following particular, viz. That 
en he warmed the glaſs by the fire, or evaporated the humid 
uvia, by any of the other methods, he found, that he could 
ve motion to the included braſs-leaf, by only —_— his finger 
the outſide of the glaſs, without the aſſiſtance the wax; 
t when the well —— wax was held over it, the motion af 
ſe bodies would be much increaſed; and it was obſervable, 
at ſometimes the braſs- leaf would continue in motion, after the 
Ix was withdrawn from it; but, if the air be naturally warm, 
d free from humid vapours, there needs none of the above- 
ntzoned methods, to aſſiſt the effluvia of the wax, to give mo- 
on to the included braſs- leaf; yet at the ſame time, Mr. Hauks- 
ſuppoſes, that the particles of the glaſs are then in a greater 
tion, than when the experiment will not ſucceed ; what he 
her obſerved was, that the efluvia of the wax may very ſenſi- 
be felt on the back of the hand, the wax being moved to and 
at no great diſtance from it; as he formerly obſerved the like 
dtble ſtrokes given by the effluvia of glaſs. 


Experiment fhewing the different Denſities of the Air, 
rom the greateſt natural Heat, to the greateſt natural Cold, 
in this Climate; by the Same. Phil. Tranſ. N* 315. p. 93. 


K. Haukbee took a glaſs tube about two foot long, and 
near ,3 in diameter; which, at about fix inches from one 
tremity, he bent into a ſyphon, as repreſented in Plate III. 
g. 5. on the furtheſt extremity from the angle, he cemented a 
ls crew, with a ſmall perforation therein; by which means, 
den he put a little mercury into the ſhorter leg, he could by 
lining the tube, or longeſt leg, bring it to reſt any where; as 
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cury, was juſt 144 tenths of an inch LE the ſpirits had d 
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the mercury in the barometer ſtanding at the ſame time at 
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ſuppoſe at A A, the ſuperfluous air within, paſſing thro' the lf 
1 then ſcrewing a cap thereon, the mercuty wa; 
tained in the ſame. place, and poflefled the ſpace 1 
inch in length; in this manner it was conveyed. into a wool 
trough, with a thermometer; then putting in as much warme 
as would cover its ball, the ſyphon lying at bottom in an horiwl 
tal poſition, its ſhorter leg appearing above the water (which 
contrived thus on purpoſe to prevent any inconveniency, th 
might ariſe, by the water getting into it, and to give full ſo 
to che preſſure of the external air) when the ſpirits of wine h 
aſcended by the heat of the water into its fmall ball at top, whi 
Mr. Hauksbee took to be neceſſary, in order to make his ci 
vations with the greater exactneſs upon its deſcent ; fa 4 
the time it ſhould fall to the degree defigned to begin at, thatt 
irits in the ball would have received an equal degree of hea 
all their parts; accordingly, he began his obſervations, wha 
had deſcended to 130 degrees above the freezing point; at whi 
time he found, that the length of the column of air, from! 
cloſe extremity of the ſyphon, to the neareſt ſurface of the m 


ed 10 degrees lower, the air, which before poſſeſſed 1 
parts, was now ſhort of it one part; and ſo on ſ{ncceflivel, 
every 10 degrees deſcent of the ſpirits, the column of the ind 
ded air was leſſened in length exactly a tenth part; wha 
had deſcended to zo degrees above the freezing point, the ait 
found only to pots 134 of the above-mentioned parts; fo ti 
from hence, it will be eafy to conclude, that at the freen 
point, the air in the ſyphon would he reduced to three tenths 
than the laſt obſervation; and conſequently, at 50 degrees bel 
the freezing point (which Mr. Hauksbee was informed is 
greateſt degree of cold, that has happened in our climar 
would be reduced to 126 parts of the whole, and in that ſtate 
one eight part more denſe than when at the greateſt degree oft 
natural heat; and the reaſon why he could not prove this |: 
part by experiment was, that when he came to expoſe the tic 
mometer and ſyphon to the open air, or to the freeziug mixt 
the ſyphon would preſently receive the impreſſion of the & 
and the air contained therein be conſiderably contracted, be 
the thermometer would give any fign of ſuch alteration; but! 
ing the former part of the experiment ſucceeded ſo exactiy ry 
lar, he thinks there can be no doubt of the truth of the wi 
calculation: This experiment was made February the 11th, 1 
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Table of the different Degrees of the Denſity of the Air, 
at every 10 Degrees, from 130 


Degrees above the freezing 
Paint, to 50 Degrees below it. 


This 
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This table ſhews the difference of the denfity of the air 


every ten degrees, from 130 above the freezing point, to 59 | * 
it; e. g. ſuppoling the ſpirits in the thermometer ſhould: ſtan] 

40 degrees above the freezing point, you find right againſt it; 
the third column %;; the ſtate of the air being then ſo mul 
more denſe, than when the ſpirit is elevated to 133 degrees; ay 
ſo of all the reſt: The ſecond column ſhews the extent of 
po at the ſeveral ſtations, from the greateſt heat to the pread 
cold. | 


W er 2s _ wa Co : 


The Laws of Attraction and other Phyſical Principles; 
Mr. John Keill. Phil. Tranſ. N“ 315. p. 97. Tana 
From the Latin. 


i HE three following principles are to be laid down, aH 
foundation of all phyſics; viz. 1. A Vacuum. 2. Wil 
divifibility of quantity in —— . The attraction of mam 
That there is a Vacuum is pla in from the motion of bodies; Gall 
metric ians demonſtrate the diviſibility of quantity from the natu 
of continued _ and experience confirms that matter! 
an attractive force; from the two firlt principles follows, 


Theorem 1. Any Particle of Matter, however ſmall, m 
fell a ſpace however large, in ſuch a manner, as that thei 
meters of all the pores and Meatus's therein may be eſs thu 
given right line; or that the diſtances of the particles fr 
each other may be leſs than a given right line. 

Theorem 2. Two bodies may be given of equal bulk, howe 
wnequal in weight and denſity (i. e. quantity of matter) the ſu 
of whoſe Mcatus's or pores may alſo approach to à Tati 


equality. 


Let there be, for inſtance, a cubic inch of gold, and another 
air; tho' the quantity of matter in the cube of gold exceed 20% 
times that in the cube of air; yet it is poſſible that the vacuit 
in the former may be almoſt equal to thoſe in the latter; 8 


that the vacuities in the gold may be to the vacuities in the i 
as 999999 to 1000000. | 
ic 


Theor. 3. The particles, which conſtitute water, air, or ſi 
like fluids, if they touch each other, are not abſolutely 
but conſiſt of other particles, that contain Meatus's and pores 
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The minuteſt and abſolutely ſolid particles of bodies, that is, 
h as have no vacuities at all, may be called particles of the 
tt compoſition; the Molecule arifing from the coaleſcence of 
veral of theſe particles may be denominated particles of the 
ond compoſition; and again the maſſes made up of ſeveral of 
ee Molecule, may be called particles of the third compoſition; 
(40 on, till at length we come to particles which conſtitute the 
imate compoſition of bodies, and into which they may be 
Witimately reſolved : That matter is endued with an attractive 
re, whereby its particles mutually attract each other, Sir Tſaac 
ron firſt deduced from the Phenomena ; this attraction in a 
en quantity of matter, at different diſtances, is reciprocally 
Wroportional to the ſquares of theſe diſtances; from whence ariſes 
Wat force we call gravity, whereby all terreſtrial bodies tend to- 
ads the carth in a right line, and the weight of bodies is 
Ways proportional to the quantity of matter they contain; from 
WH is attractive force Sir //aac in a very beautiful manner, ex- 
W/aincd all the motions of the planets, and the appearing of 
WWomets, and happily perfected phyſical aſtronomy : After re- 
ated experiments, Mr. Keill obſerved, that from this attractive 
ce, ſeveral Phenomena might be accounted for. 


Theor. 4. Beſides that attractive force, by which both pla- 
ts and comets are retained in their orbits, there is likewiſe 
other power in matter, Whereby all its particles do mutua 
tract, and are mutually attracted by each other; which 
wer decreaſes in a greater Ratio, than the duplicate Ratio of 
be increaſe of the diſtances. 


This theorem may be proved by ſeveral experiments ; but it 
ves not yet ſo well appear by experiments, whether the ratio, by 
hich this power decreaſes (as the particles recede from eac 

ther) be 1n a triplicate, quadruplicate, or any other ratio of the 
creale of the diſtances. 


Theor. 5. If a body conſiſt of particles, each of which have 
n attractive force, decreaſing in a triplicate, or more than tri- 
licate Ratio of the diſtances, the force by which a corpuſcle 
 artratted by that body, in the points contact, or at an vnfi- 
itely ſmall diſtance therefrom, will be infinitely greater than 
that oof ke were placed at à given diſtance from the ſaid 
dy. Vide Princip. Newtoni. Prop, 80, 91. * 


Nor, V. N* 4 Q Theor. 
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Theor, 6. From the ſame Data, it follows, sf that aue. 
tive force, at a given diſtance, have a finite Ratio to 975 
that in the points contact, or at an infinitely ſmall diftant, 
it will be infinitely greater than the force of gravity. 


\ Theor. 7. But sf the attractive force of bodies in the Points 
of contact have a finite Ratio to gravity, it is, at all afſien. il " 
able diſtances infinitely leſs than the force of gravity, ani ll © 


. conſequently vaniſbes. 


; Theor. 8. The attraftive force, which each particle of matter Wl ( 
exerts, in the point contact, exceeds almoſt immenſely the Wl . 
force of gravity; yet is not snfinitely greater than it, and conſe d 
quently, at a given diftance, that attractive force will vaniſh, q 


; Therefore, this power, which is ſuperadded to matter, diffy. 
ſes itſelf but to exceeding ſmall diſtances, and at greater diſtance; : 
8 none at all; from whence the motions of the heavenly bodies Wl # 
that are at great diſtances from each other) are no ways diſturbed Will » 
by this attractive force, but move continually in the ſamemanner, Bll þ 
: 


as if theſe bodies had no ſuch force at all. 


/ 
.» Theor. 9. F any corpuſcle be in contact with a body, ue 
force by which that corpuſcle is attracted, that is, the fora ll : 
vy <which it coberes with that body, will be proportional to the l 
quantity of contact; for the parts more remote from the contact, 
contrabute nothing to the coheſion. 


Therefore, according to the various contact of particles, variou Will 
degrees of coheſion ariſe 3 and the force of cohefion is greateſt, i t 
when the ſuperficies, wherein bodies touch each other, ar f 
planes; in which caſe, cereris paribus, the force with which a 
corpuſcle coheres with other corpuſcles, will be, as the parts af 
the ſuperficies that touch each other; hence appears the realon, f 
why two marbles exactly poliſhed, and touching each other in Bl * 
their plain ſuperficies, cannot be ſeparated, but by a weight that ; 
far exceeds the gravity of the incumbent atmoſphere ; hence like- Wh - 
wile may be given the ſolution of that noted problem, the co- 
hefion of matter. 


j 

Theor. 10. Thoſe corpuſcles are moſt eaſily ſeparated. fron ill © 

each other, which have the feweſt and ſmalleſt points of — | 
xi 
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with other corpuſckes, gs is the caſe in ſpherical corpujcles in- 


finitely ſmall. Hence fluidity is accounted for. 


Theor. 11. The force whereby any corpuſcle is attracted to- 
wards another body very near it, does not change its quantity 
whether the matter of the attracting body be increaſed or di- 
miniſhed, the denſity of the body, and the diſtance of the corpuf- 
th remaining the ſame. | =o 3 | 


For, fince the attractive force of particles are diffuſed but to 
very ſmall diſtances; it is plain, that the more remote particles at 
C, D, and E. Plate III. Fig. 6. contribute nothing to attract 
the corpuſcle A; therefore, the curpuſcle will be attracted wi 
the ſame force towards B, whether theſe be preſent or removed, 
or whether others be added ther eto. 


Theor. 12. F rhe contexture of any body be ſuch, as that 
the particles of the laſt compoſition ſhould by. ſome external 
force (ſuch as the preſſure of a weight, or the ſtroke of any 
other body) be removed a little from their primogenial contadts, 
but ſo as not to acquire new contacts; the 2 mutually at- 
tracting each ot her will ſoon return to their primogenial contacts; 
and the ſame contacts and poſitions of the particles that conſti- 
tute any body, being reſtored, there will alſo be a reſtitution of 
the ſame figure of that body; conſequently, bodies may by their 
attractive force again recover their priſtine figures. 


Hence we may account for elaſticity ; for, as bodies impinging 
on each other, do by their elaſtic force, recede from each other, 
as Mr. Keill demonſtrates in his Phy/ical Lectures, ſo the refili- 
tion of bodies from each other ſhould ariſe from their attracting 


force, 


Theor. 13. But if the texture of a body be ſuch, as that its 
particles, when removed from their primogenial contacts by a 


force impreſſed upon them, ſhould immediately run into others of 


the ſame degree, that body will not return into its priſtine 
ure. Hence appears the nature of that contexture, which 
conſtitutes ſoft bodies. 


Theor. 14. The particles of matter, according to their diffe- 
rent ſtructure and compoſition, will be endued with different 
attractive forces; for inſtance, the attrattion will not be ſo 
ſtrong, when a particle of a given magnitude has ſeveral 
pores, as when it is entirely ſolid, and without any. 

; Q 2 Theor. 
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Theor. 15. The attraftive forces of particles perfettly ſolid '& very 
much depend upon their figure. en A Oy 


For ſhould any ſmall particle of matter be formed into a cir. 
cular Lamina of an indefinitely ſmall thickneſs, and a corpulck 
be placed in a right-line paſſing thro the center, perpendicular 
to the plane of the circle, and the diftance of the corpuſcle he 
equal to 1% of the ſemi-diameter of the circle, the force with 
which the corpuſcle is attracted, will be 30 times leſs, than if 
the attracting matter coaleſced into a ſphere, and the ' power qq 
the whole particle exerted itſelf from one phyſical point; and 
the ſame circular Lamella more ſtrongly attracts the corpulcle 


than another particle of the ſame weight does, formed into: 
{lender and as cylinder, 


Theor. 16. Salts are bodies whoſe particles of the laſt compoſition art 
endued with a great attractive force, tho" there are ſeveral pores intn- 
Jperſed between them, that are pervious to the particles of water of th 
laft compoſition, which being therefore, ſtrongly attracted hy the ſaline 
particles, do violently ruſh upon them, and diſjoin them from their mutul 
contact, and diffolve the cohefion of the ſalts. 


Theor. 17. If two corpuſeles mutually tend towards each otber with 
attracting forces decreaſing in a triplicate, or more than triplicate Ratio 
of their diſtances, the velicity of their mutual impulſe will be infinitth 
greater than at a given diſtance. Vide Princip. Newtoni. Prop. 39. 


Theor. 18. The magnitude of a body heavier than water, may bt | 


far diminiſhed, as at length to remain ſuſpended therein, and not deſcend 
by its proper gravity. 


Hence appears the reaſon, why ſaline, metall ine, and other ſuch 
like particles, reduced to the ſimalleſt parts, remain ſuſpended 
in their Menſtrua. | - INF 


Theor, 19. Greater bodies ds mutually tend towards each other will 
leſs velocity than ſmaller bodies. f 


For the force, with which the bodies A and B, Plate III. Fig.) 
mutually tend towards each other, is principally only in the near- 
eſt particles, whilſt the forces of the more remote are none dt 
all; therefore, a greater force is not applied to move the bodies 


A and B, than the particles c and 4; but the velocity of bodies 


mov'd by the ſame force are reciprocally proportional to the bodie 
themſe lves; conſequently, the velocity, 2 the body A 
| tc 
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ds towards B will be to the velocity, with which the particle 
ſeparated from the body, would tend towards the tame body 

; as the particle c is to the body A; therefore the velocity of 
he body A is far lets than that of the particle c, ſeparated 
erefrom, would be; hence it is that the motion of great bodies is 
aturally ſo languid and ſlow, as to be commonly retarded Pl the 
ircumambient fluid, and other circumjacent bodies, whilſt the 
malleſt corpuſcles are vigorous, and ſeveral effects are produced 


| 1 Wy them; fo much greater is the energy in ſmaller, than in 
r of Wſreater bodies: From hence appears the reaſon of that chemical 
In Axiom ; viz. T hat ſalts do not act till diſſolved. 

cle, Et 


Theor. 20. Two corpuſclys that do not touch, may be plated fo near 
ich other, that the forte with which they tend towards each other, ſhall 
y exceed that of gravity, | 


* Theor. 21. JF a corpuſcle, placed in a fluid be on all hands equally 
' th trated by the circumambient particles, there will be no motion of that 
in cle; but i it be attrafted more by ſome particles, and lefs by others, 


twill tend to that part, where the attraction is greater, and The motion 
duced will correſpond to the inequality of the atthation 3 viz. the 
tion will be greater in 4 greater, and 44/1 in a leſs inequality. 


with +; of 

atio Theor. 22. Corpuſcles ſwimming in a fluid, and attracting each other 
itch re tban they attract the intermediate particles ef the fluid, will drive 
. way the particles of the fluid and approach each other, with that force, 


yy which their mutual attraftion exceeds the attract ion of the particles of 


be fluid, 


Theor, 23. If any body be placed in a fluid, whoſe particles attraR 
muſe of the fluid more than the ſaid particles are attracted by each other, 
nd there be a great many pores in the body, pervious to the particles 2 
be fluid, that fluid will ſoon diffuſe itſelf thro" theſe pores ; and if thy 
wefion of the parts of the body be not ſo compa#? but Th it may be ober- 
me by the Impetus of the ruſhing particles of the fluid, there will hence 
riſe a ſolution of the immerſed body. ; 


Hence there are three things requiſite to make a menſtruum 
it to diflolve a given body; viz. 1. That the parts of the body 
attract the particles of the menſtruum more, than the ſaid par- 
cles are attracted by each other. 2. That the body have pores, 
pen and pervious to the particles of the menſtruum. 3. That 
the cohefion of the particles, which conſtitute the body, be not 
o great, as that it may not be overcome by the impetus of the 
ulting particles of the menſtruum; hence it likewiſe appears, 
at the particles of which ſpirits of wine confiſt, axe attracted 


More 
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more by each other, than by the particles of the ſaline ba 
immerſed therein. | 


Theor. 24. 1f corpuſcles, ſroimming in a fluid, and tending tema 
each other, be elaſtic, after their roncourſe, my will mutually ruy 
From each other, and then again firiking upon other corpuſcles, thay ul 
be reflected a ſecond time; whence there will ariſe innumerable umi 
with, and continual refilitions from other corpuſcles ; and 7 their ating 
tive force, their velocity will be continually encreaſed, and there willh 
4 ſenſible inteſtine motion of the parts; but according as the muta 
artraction of the corpuſeles is ftlronger, or weaker, and according ta thi 
different elaſticity, theſe © motions will be varions, and become ſenſjibl | 
Ai Ferent degrees and at different times. | 


Theor. 25. J corpuſcles, attracting each ather, mutually hub, 
motion will enſue ; for they cannot approach nearer ; if. placed at 4 tn 
ſmall diſtance from each ather, there will be a motion; but if a 
greater, they will attraf# each other with no greater force, than thy 
attract the intermediate particles of the fluid; and therefore ng miia 
will be produced, 


On theſe principles all the Phenomena of fermentation al 
efferveſcence depend ; and hence appears the reaſon, why oild 
vitriol, into which a little water is put, has an ebullition an 
efferveſcence; for the ſaline partic es are, upon pouring in of the 
water forced from their mutual contact; whence neceſlarily 
motion ariſes, ſince they attract each other more than they & 
tract the particles of the water, and are not equally attracted a 
all hands: Hence alſo appears the reaſon, why ſo great an eb 


ings of ſteel; for the particles of the ſteel have a great ela 
city, whence a ſtrong reflection or reſilition ariſes; hence alk 
the reaſon may be aſſigned, why ſome Menſtrua, if diluted with 
water, act with greater violence upon, and ſooner diſſolve an 


body. 


Theor. 26. /f ee. attracting each other have no elaſtic, 
bey will not be reflected from each other but form a congeries or mulecus 
of particles, whence a coagulum will ariſe; and if the gravity of tht 
faid cengeries of particles exceed that of the fluid, a precipitation wi 
alſo enjue ; which may likewiſe ariſe from the increaſe, or diminuti 4 
the gravity of the Menſtruum, wherein the corpuſcles ſwits. 


Theor. 27. If the figure of corpuſcles attraling each other, 
ſwimming in 2 fluid, be ſuch, as to have à greater attraftion, as alſo 4 
larger contact in ſome given parts, than in others, theſe corpuſelts © 


L 
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17 into bodies of givtn figures ; and hence cryſtallizations will ariſe, 
be figures of the component corpuſeles may be determined by geometry, 
an the given figure of the cryſtal. 


Ay 
: 


Theor. 28. If corpuſcles be attracted more by the particles 
4 fluid, than ly each other; they will fly as it were, and 
cede from each other, and be ſoon diffuſed rhro' the aubale 


id. 


ul h 
2 Theor. 29. F any corpuſcle interpoſe between two particles 
i Wy - fluid, whoſe rwo oppoſite ſuperficies have the greateſt 


traftive forces, this intermediate corpuſcle will unite 80 
ſelf the particles of the 2 3 and many ſuch corpuſcles, 
fuſed thro' the fluid, will form all its particles into 4 com- 
if body, and reduce the fluid into ice. 


Theor. 30. F any body emit à large, quantity of effluvis, 
hoſe attractive forces are very ſtrong ; when theſe effluvis 
proach any lighter body, their attractive forces will at 


erh exceed the gravity of that body, and the effluvia will 
a ract that body up towards themſelves; and ſince the effiuvis 
re much more copious at fmabler, than at greater diſtances 
te on the emitting body, the light body will always be attracted 


wards the denſer effluvia, till at length it adhere to the 
itting body: Hence a great many of the Phznomena of elec- 
icity may be explained. | 


this attract ĩve force were inherent in all matter, the more pon- 
erous bodies, and ſuch as contain a greater quantity of matter 
a given ſpace, would attract more than the leſs ponderous, 


hly anſwer d in this manner: The particles of the laſt com 

non, (to which alone the attractive force is aſcrib'd) when plac'd 
lole to each other, may conſtitute a ponderous body; tho: of 
hemſelves they may be more rare, than the particles of the laſt 
pmpeſition, chi conſtitute a light body, being more remote 
um each other, and having more and larger pores : Several 
der Phenomena of nature, Mr. Keill thinks may be explained 
the ſame principles; as the aſcent of the ſap in plants and 
ces; the determinate and conſtant figures of leaves and 
overs, and their —— virtues, Sc. As alſo ſeveral things 
at daily occur in the animal oeconomy; particularly what re- 


perhaps ſome may object againſt this doctrine, and ſay, that 


hich is repugnant to experience; but this objection may be 
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Iates to the circulation and ſecretion of the fluids, and uh. 
depend upon the ſame qualities of matter; and hence the the 
of diſeaſes, and the effects of medicines are beſt inveſtigated. 


Concerning the migration of Birds; by Mr. Derham. Þj 
| | Tranſ. N* 315. p. 120. 

HAT Mr. Der han would ſuggeſt as to the migration 

birds is, that the members of the Royal Society all o 
the kingdom, ſhould themſelves, or procure their inquiſiir 
friends to obſerve, and mark down the very day they firſt fee a 
hear of the N of any of the migratory birds, or bir 
of pallage 3 and he thinks it might likewiſe be convenientk 
obſerve how the wind fits at the ſame time, eſpecially,” towark 
the ſea-coaſts; and from the ſevetal obſervations compared iq 
ther, a probable conjecture might be made as to the quan 
whence theſe birds come, whether from the eaſt, or any at 
point: The ne or Wryneck, which Mr. Derham takes to 


undoubtedly a bird of paſſage, he firſt heard on the 29th": 
March, the wind being ſoutherly, and ſouth weſt, that and dli'' 
preceeding day, but eaſterly before: He alſo ſaw for the fi 
time the Certhia, or Creeper (which leaves E ſex till the ſprig op 
but whether a bird of paſſage or not, Mr. Derham could wlfi'o! 
tell) on the 23d of March, the winds that day varying from Wi 
to N. but blowing ſtrongly the preceeding day from the wel": 
Now if theſe birds in the more weſterly, or any other panne 
at 100, 200, or more miles diſtance, ſhould be found to the 
ſooner or later, we might conclude that they accordingly cant: 
from the eaſtward, or weſtward, or other point, eſpecially, WM * 
about the ſame time the winds ſeemed to favour their flight: © 
In the year 1707 Mr. Derhan oblerved, that the ſwallow c ber 
the 3 iſt of March; April the iſt, the us was firſt beard Me 
Upminſter ; April 4. he firſt eſpied the Ruticilla or RedſunW': 
the 5. he ſaw the Martin; the 6. the Nightingale; the 7, Mer 
Cukow, he was told was heard, and the 9. he heard it itſelf; Mtb: 
17. he heard the Swift or Black- martin ſqueak in a hole in . 
houſe, where it had quietly built for ſeveral years; but it bei obe 
cold weather, he did nor fly abroad, till ſome days after. of . 
| odle 
Microſcopical Ol ſervations on red Coral; by A. Leewenhoeci turn 
Phil. Tranſ. N' 3 16. p. 126. lupe 

Leewenhoeck had ſeveral times lit, both lengthwiſe M 


in breadth, {ſeveral pieces of blood coral, that were *! 


fair and of a ſhining redneſs; and he cut off as thin ſcaly p 
ti 
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Iiiles as poſſible, in order to diſcover the veſſels therein; and in 
doing this, he now and then fancied that he could perceive ſome 
very tmall orifices of the ſaid veſſels, but ſo exceeding minute, 
that he could make no certain obſervations on them, tho' he 
could eafily fee that in ſuch parts, as he cut a-crofs, there ran 
{ich fibres from the center to the circumference, as are found in 
roots; and notwithſtanding all his endeavours, he could not 
fnd any pores in them, at leaſt ſo as to determine any thing cer- 
tain about them; but the coral appeared to him moſtly to conſiſt 
of roundiſh particles, ſuch as ſome fruits are compoſed of; bur 
their roundneſs was juch, that each of them was in a manner of 
2 different figure, as might beſt ſuit with the reſt, and fo leave 
no vacuity in them; and thus the ſap, which is not in the veſſels, 
js conveyed from one of theſe round parts to the other, and ſo 
ſerve for canals : In order to account for thoſe pieces of blood- 
coral, that are preſerved as rarities, and reſemble little trees with 
their branches, faſtened to ſtones or other ſubſtances, he ſuppoſes 
that coral, whilſt it is growing at the bottom of the fea, is very 
t; and that thote plants or branches thereof being broken off 
by the coral- fiſhers, their thick extremities may accidentally fall 
upon a ſtone, or tome other ſubſtance, and by reaſon of their 
ſotneſs, and glutinous nature, be very eafily faſtened to the 
ſtone, Cc. M. Leewenhoeck had two pieces of coral, no bigger 
than a hen's quill, one of which he broke into ſeveral pieces, 
and found in three pl.ces cavities, that poſſeſſed more than half 
the {pace of the coral itſelf; between thoſe cavities the parts of 
the coral were told and cloſe ; and in each of thoſe cavities was 
a thin membrane, that a perſon would be apt to take for a bit of 
a Cried leaf, becauſe the long parts, that appeared in great num- 
bers therein, ſeemed to be canals or veſſels ; but upon a ſtrict 
examination, he judged them to be coagulated ſalt particles, and 
the rather, becauſe they were ſharp at both extremities : But he 
owns he cannot conceive, how loch particles ſhould be found in 
e middle of the coral, eſpecially, if we allow that ſubſtance 
so receive its nouriſhment and increaſe, in the fame manner as 
cher plants: For his further ſatisfaction, he took a little piece 
of very fine red ſhining coral, and putting it into the fire, he 
voferved that a little heat cauted the fine red to diſappear, and 
torn it into an aſh colour; the coral being in this condition, its 
luperficies ſtill retained the ſame ſmoothneſs, but under it the 
particles reſembled ribs extended lengthwiſe in the coral; and 
ll" ving it more narrowly, he obſerved that the ſaid rib-like par- 
tles compoſed a circle of round ſcales, and that ſeveral circles 
Vor. V. 4 | R were 


_ 
"« 
y 

L 


=_ . * * 
— = a a 


_ > — a 


130 MEMOIRS of the 


were formed by thoſe particles, till the middle point of the c. 
ral, in which there was no opening, became an oblong ing 
particle: Now having obſerved that the coral by heating, di 
not burſt into pieces, but was only ſplit or rent in one place, he 
imagincd that the matter, driven out of the coral by the heat d 
the fire, evaporated thro that rent; or elſe that the parts of th 
coral being opened by the heat, the moiſture in the internal 

might be drawn out towards the external parts; after this he pu 
a little piece of coral into a glaſs, and the glaſs into the fire, in 
creaſing the degrees of heat ſo faſt, till the glaſs was melted; 
then preſerving the matter that was extracted, as well as K 
could, and viewing it thro' a microſcope, he diſcovered a waterih 
moiſture, which to the naked eye ſeemed yellowiſh, and mingle 
with a vaſt number of ſmall particles, that made the liquu 
thick and turbid, as alſo with a yellowiſh oil, which where i 
lay thickeſt, was of a reddiſh colour: M. Leewenboeck mor 
over took ſome other pieces of coral, and laying them upa 
glowing wood-coals, he put them into fo great a heat, that thei 
colour turned from a red to a fine white, and in that condition he 
threw it into ſome clear rain water, when he obſerved that is 
parts were immediately ſeparated, and moſt of it in appearane Wt ®* 
turned into a white ard chalky ſubſtance ; and the reaſon, v 
all the reſt of the coral was not diſſolved, was as he ſuppots, 0 
becaule a ſufficient heat could not reach all its parts; for whe I 
he took the remainder, and heated it, as he had done before, the a 
1ame effect was likewiſe produced in that; the water wherein | 
the coral was quenched, had not ſtood a minute, when he could 
perceive a ſcum or film on its ſurface, impregnated with fu 
particles, and conſiſting of ſuch a vaſt number joined together 


that it was impoſſible to diſcover their figure; after the wate - 
had ſtood fome hours, he obſerved a great many falt partica © 
and of ſuch various figures, that it was impoſſible to defcrid iſ 
them; ſome of them were clear as cryſtal, and it was a ven c 
agreeable ſight to fee ſo many different figures of ſuch differen . 
ſhapes aud ſizes, lying together in ſuch a narrow compaſs ; anl 1 
as they were fine and ſhining when ſurrounded with water, almd ; 


all of them were no leſs dark, when the water was evaporated, 
and then they appeared, as if they were diſſolved inro a gre 
many {mall particles, ſeemingly of a whitiſh ſubſtance z at an 
ther time he imagined, that he ſaw the watery part, that lay 
upon or about thoſe {alt particles, impregnated with a geen 
number of other ſalts, much ſmaller than the former, which it 
e vaporating the water, were coagulated upon the clear falts fi 

Mel. 
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mentioned, and ſo obſcured their ſhining, or tranſparency : 
Afr — days, decanting the water from off the whitiſh mat- 
ter, and pouring freſh water thereon, he obſerved that the ſalt 
particles were ſtill coagulating on the ſuperficies of the water, and 
extracted from the coral in vaſt quantities; from hence we may 
-onclude, that the hardneſs of coral proceeds from no other 
cauſe, than the great number of its fixed ſalts: Now foraſmuch, 
25 the heat of the fire was ſufficient to deprive the coral of its 
red colour, as ſoon as put into it, he laid three ſmall pieces of 
coral in Aqua fortis, to try whether that would have the ſame 
effect; and he had no ſooner poured the Aua forris upon the 
coral, but the air-bubbles emitted from the ſaid coral, poſſeſſed 
four times the ſpace the Aqua fortis had done before; and 
moreover, the coral by reaſon of the great number of air-bub- 
bles, that continually proceeded from it ( ſome of which alſo ad- 
hered thereto) was raiſed from the bottom to the ſurtace of the 
water, but that water was not in the leaſt tinged with red coral, 
but became whitiſh, which was occaſioned by the parts ſeparated 
from the coral; and when the Ayna fortis had no more power 
to diſſolve the coral, becauſe wh a very ſmall quantity of it 
was poured thereon, the abovementioned diſſolved particles ſub- 
fided to the bottom, and the ſupetficies of the Agua fortis re- 
ſumed its former clearneſs ; after the Aua fortis had ſtood 
about two hours on the red coral, he took a little of that whitiſh 
matter that had ſubſided to the bottom of the glaſs, and putting 
it upon a clean glaſs- plate, he diſcovered a vaſt number of ob- 
long particles, hat appeared like the very fine hair of one's 
beard, he alſo took ſome of the upper part of the Aqua forris 
that was clear, and pouring it upon a clean glaſs, he likewiſe 
diſcovered therein a . goon many oblong particles, ſuch as were 
mentioned before ; and upon examining more narrowly into that 
white matter, that had ſubſided to the bottom of the glaſs, he 
found it was nothing other than the above-mentioned ſlender par- 
ticles, tome of which were longer than the reſt ; the quantity af 
Aqua fortis not being ſufficient to diſſolve all the coral, he ad- 
ded a little more thereto, and then he obſerved that ſoon after, 
the remaining part of the coral was diſſolved, only that a very 
few particles, which confiſted of much ſmaller ones Oi rather 
thoſe ſinaller particles again coagulated) floated upon the ſurface 
of the water, but it was impoſſible to diſcorer their figure; and 
then the Aqua forris impregnated with the red coral was very 
clear, but upon viewing it thro' a microſcope, he diſcovered a 


valt number of the aboveſaid oblong particles ſtill floating 


2 therein; 
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therein; and upon placing them before a greater magnifier, by 
diſcovered ſuch exceeding {lender particles as almoſt, eſcaped hu 
fight, and which he ſuppoſes, were altogether inviſible before, 
with this glaſs he diſcovered oblong particles, which did ng 
only OY the reſt in length, but alſo in thickneſs, the extre. 
mities of which were obtuſe ; and having diſcovered in ſome fey 
of them three diſtin ſides, he concluded, that they were of a 
hexangular figure, and contequently particles of Kg 
From theſe obſervations, M. Leewenhoeck confidered, whether 
all thoſe ſalt particles, in which as mentioned above, he had 
diſcovered ſo many different figures, were not originally of the 
lame ſhape, with thoſe very ſlender ſalt particles he diſcovered, 
when he diſſolved the coral in the Agua fortis, notwithſtandin 
they were 1000 times ſmaller, than they appeared thro' the mi. 
croſeope; and the difference of their figures might perhaps, only 
be occaſioned by the acceſſion, or coagulation af other particles 
which might be greater or leſs in one place than in another, and 
err, , their figure and ſize be determined by their nearnel 
to, or diſtance from each other: After this M. Leewenboeck 
broke off two ſmall pieces of red coral from a ſmall ſhell he had 
lying by him, placing them upon a wood coal, he made the co. 
ral red hot by blowing the flame of a wax candle thereon, and 
in that condition throwing it into a little clean rain-water, he 
obſerved that it was immediately diſſolved into a fine white mat. 
ter, which ſoon after was covered with,a ſcum, from time to time 
increaſing in thickneſs; and about two hours after, he av 
amongſt the vaſt number of exceeding ſmall ſalt particles, ſome 
of a larger ſize coagulated, and agreeing with the above-men- 
tioned ſalt particles; in ſhort, one would imagine, that the fal 
wes Ft ſeparated from that ſmall piece of coral, and coagu 
ated in and upon the water, did all together form a larger body, 
than even all = parts of the coral itſelf could amount to. 

M. Leewenhocck being informed that a certain phyſic ian, or 
{urgeon, uſcd coral in his medicines, took ſome of the fineſt red 
coral, and putting 1t into a piece of poſt paper, he beat it with 
a hammer to powder; afterwards putting the powder into a clean 
glaſs, he poured fair rain-water thereon, till the particles of the 


coral were covered with it; then heating the ſaid water, till it 
boiled about a minute, he put a little of it after it had {tood 
lome time, and was grown cold, upon the cleaneſt glaſſes he 
could procure, that the water being altogether evaporated, he 
might then diſcover, whether any ot the ſalt particles were gore 
over to the water; but viewing it narrowly, after it was entirely 

evaporated, 
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raporated, he could diſcover nothing remarkable therein; and 
pon evaporating the clean rain-water, he found that there was 
o other difference between that, and the other water in which 
he powdered coral was boiled, than that there were more parti- 
les in the rain-water, than in the other; he alſo at ſeveral times 
iewed with his naked eye that water, at the bottom of which 
ay the boiled coral, till it was in a manner evaporated, but he 
ould not in the leaſt diſcover any ſalt pets therein, and 
Loreover, the water remained very clear: In ſhort he con:luded, 
hat it is impoſſible for thoſe fixed ſalts, of which coral moſtly 
onfiſts, to be diſſolved in the human body, and conſequently 
at it is altogether uſeleſs in phyſic. 


me Roman Coins ſound in Yorkſhire; by Mr. Ralph Tho- 
resby, Phil. Tranſ. N“ 316, p. 134. 


OME Roman coins were plowed up at Cookridge, which are 
D a confirmation of the following conjecture; viꝝ, that the 
Roman Via Vicinalis (which comes from the great military road 
pon Brambam-moor) paſſed from that ſtation at Adellocum, 
f which there is an account Phil. Tranſ. N* 282) thro' theſe 
rounds to Z/kley : The coins were moſtly fair; the oldeſt was of 
mnitian, Auno Urb. Cond. 846, which coincides with A. D. 95 ; 
s head is ſurrounded with this inſcription, IMPerator CAESar 
DOMIT1anus A UGuſtus GER manicus, P. M. 1. e. Pontifex 
aximus, TR. P. i. e. Tribunitia poteſtate, XIIII; the reverſe 
hews he was then ſaluted emperor the 22d time, IMP. XXII. 
OS (Conſul) XVI CENS. P. P. (Pater Parrie) the Ha. 
an family particularly affected the title of cenſors, and Doms- 
jan is the laſt emperor, who had that title on his medals; 
he figure upon this reverſe had a helmet on the head, and a 
ear in the right hand. 


The next was Nerva's. IMP. NE R VA CAE S. AUG. 
. M. TK. P. COS. The reverſe CONCORDIA EX- 
RCITVVM. Dextræ junctæ. 


he The ſeven following were Trajan's but all different; IMP, 
t AES. NERVA TRAJANVS GERM. Reverſe 
M. TR. P. COS. III. P. P. fgura ſtolata ſtans, ſiniſtrs 
be Nornucopiam. 


e The next had the ſame inſcription, ſaving that it was in his 
1 urth confulſhip, and had Figura galeata cum haſts. þ = P. 
4 1 A- 


1 1 2 I. 1 e = | N aA 
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TRAJANO AUG. GER. DAC. P.M. TI 
Reverſe COS. V. PP. SPQ R. (Senatus Populiſque Ii 
manus) OPTIMO PRINCipt; Pacis ftantis Typus dex] 
ſacem admoventis Spolits, ea conflagraturg ſiniſtr#, cornucopiny 
tenentis. (exurge) P AX. | | 


* 


IMP. CAES. NER. TRATANO. OPTINM0 
AUG. GER. PA Cico. Reverſe B. M. T R. P. COS. M 
P. P. SPQR. Deus Genius ftans, dextras Pateram. q 


IMP. TRATJANUS. AVG. GER. DAC. P.M 
TR. P; the reverſe, COS. VI. SPQR. OPTIM0 
PRINGC. ura ſtolata. | 


IMP. TRAJANO. OPTIMO. AVG. GER. DA 
P.M. T R. PP; the reverſe COS. VI. PP. SPQR. MMM 
gura ſtolata dextrà Caduceum, ſiniſtrs Cornucopiam. mM 


IMP. TRAJANO AUG. GER. DAC. P.M; 
TRP. COS. VI. PP, The reverſe SPQ R. OPTIMA 
PRINCIPT. Columna Cochlidis Trajani. vp 


The reſt that were legible, were of Hadrian, viz. in 

| he 

HADRIANUS AVGVSTYVS. The reverſe COS. H. 
Victoria cum Palms. | et 
The other had upon the reverſe. 10 


FELICITATI AVGVS TI. Above it the Navi 
Pretoria, and below it COS. III. P. P. All theſe were « 
fllver; and there was a large one of copper of the empen 
Domitian. » | 


IMP.CAES. DOMIT. AVG. GERM, - - - - bf 
the reverſe was not legible. 


ohn Dyneley, of Brambope, Eſq ; had alſo three; one wi 
F 15 ES EXERCIT UO M, one of Titus's, and one of In 
jan's, with Dacia captive under a trophy; Mr. Thoresby ha 
ne, which was ſtamped upon a remarkable occafion, and m 


mentioned in his edition of Occo, it was inſeribed round thee 


peror's head HA DRIANUS.AUG. 808. III. P. P. „ 
re\ 
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gere RESTITUTORI HISPANTE; this was upon 
Hadrian's peaceable ſettling of affairs in Spain, his native coun- 
try, repreſented as a woman with a branch in her right hand, to 

enote ah ſroitfulneſs, knee ling before the emperor, who kindly 
akes her by the hand to raiſe her up. 

By theſe it appears that this ſtation flouriſhed, when the Roman 
mpire was in its prime; and there being none of a later date, 
makes it probable, that it was deſtroyed in ſome of the inſurrec- 
ions of the native ZBrigantes, about Severus's time, as was 
ontetured from the form of the letter A in the inſcriptions ' 
on the funeral monuments Phil. Tranſ. N* 282. | 


Account of a Storm of Thunder and Lightning; at Ipſwich ; 
by Orlando Bridgeman ; Phil. Tranſ. Ne 316. p. 147. 


HERE happened at Ipſewich, on the 16th of July, 1508, 
a violent ſtorm of thunder and lightning; about 6 o'clock 
ir night it began to be perceived at ſome diſtance, and aroſe to 
he ſouthweſt ; Mr. Bridgeman happened then to be on the high- 
{t eminence about Ipſeuich, from whence he could very plainly 
iſtinguiſh the working of the ſtorm; the inſtant he perceived 
he flaſh, it ſeemed to extend itlelf like a bow, and 2 light 
conſiderable way round it; and the ſhaft of lightning did not 
un as uſual, in a waving angular figure, but in a ſtrait ſhaft of 
Ire, relembling the fuze of a bomb, directly from the cloud to 
de ground; and ſoon after there were, two or three very great 
aſhes of lightning, and the peal that fucceeded them, was ity 
ery Joud, and cauſed ſo great an emotion in the air, that it 
made the rooms ſhake, and the windows rattle, as in a very 
'olent ſtorm of wind: Dr. Dale aſſured him, that the lightni 
emed to continue for ſome conſiderable time on the round, — 
hat he could very ſenſibly feel. its heat; the — 2 was at 
bat time coming from Harævich, and juſt got to the town, or 
ery near it, when a terrible flaſh came, and killed the maſter of 
te veſſel and three more on board; one of them had a wound in 
's thigh, his breaſt was torn as if he had been whipped with 
ves, and his face and body were as black, as if he had been 
donn up with gun powder, and he had a thouſand ſmall black 
pots about him; the maſter of the veſſel was not at all disfigur'd, 
but had a wound on his fide, that reſembled a freſh burn, and no 
ther marks about him; the chain of his watch was melted, yer 
oburn could be perceived on his breeches, or cloaths; the third 
rlon was very much torn and ſhattered about the head, the 
own of his hat was taken clear way, as if cut out, and 8 
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hour before, and much lightning) Mr. Nelſon heard a thunder 
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parcels of his hair were driven into the ſubſtance of the hat; c 
fourth was very little disfigured, only he had a black ſpot on his ſd 
and a ſmall wound, as if it had been made by a cauterizing iron, . 
there were ſeveral] others aboard, that were wounded and ſtunned. 
one Artis had his hair burnt cloſe to his head behind, and u 
3 untouched; he had a ſcratch on his arm about four inci Wil 
ong, and a ſmall hurt below the elbow ; he fell that night ing 
a violent fever, grew delirious, and was reckoned irrecoverable, 
whether he received any hurt on his brain, or whether the vi, 
lence of the fever cauſed the delirium, could not be determined; 
there was no mark to be ſeen on his coat, waiſtcoat, or ſhin 
where he received the hurt on bisarm ; two of thoſe killed wer 
on the outſide, and the other two under the tilt of the boat; a 
what was py remarkable, the two that were within the ill 
fat on each fide of a woman, who received no damage; oe 
perſon had the ſole of his ſhoe ripped from the upper Neale 
without any other hurt; there was another boat that follonei 
them, and received no damage, the maſter of which affirmed, tha 
he ſaw the flaſh light on the bow-ſprit of the former boat, when 
meeting with a {mall reſiſtance, it flew into ſmall ſtreams like! 
rocket, part of it into the boat, and part into the water; which 
no doubt, was the cauſe of the miſchief doue in ſo many differen 
parts of the boat, and does in ſome meaſure ſolve the ſeeminy 
difficulty of the woman's receiving no damage between the tw 
perſons that were killed. 


An Account of the Storm of Thunder and Lightning at Col 
cheſter; by Mr. John Nelſon. Phil. Tranſ. N* 316. p. 140, 


(the greater part of the afternoon being cloudy, but mar 
ſo towards night, with thunder at a diſtance for upwards of a 


clap ſo loud, as if it were cloſe by him, and at that time tie 
thunder and lightning broke into one Mr. King's houſe ; begi 
ning at the ſouth fide thereof at the gable end, and breaking f 
veral roof tiles, and continuing its courſe perpendicular, and i 
a ſtcaight line (the only direction that ſeems conſiſtent with fuck 
a violent motion, tho' it ſeemed to be otherwiſe in the Gentle 
woman's houſe in Ireland) it went into a lean-to, and lighting a 
a projecture of the wall, it entered into the beer-buttery thro' tis 
laths, and drove a cork out of the lower tap-hole of a butt 
beer; in its way it ſhivered a ſtud about three inches ſquare; f 
that one ſide remained nailed to the laths, yet not much thick 
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(han 4 lath, and broke it in two; below the beam, it clave and 
lit a ſtud about four inches ſquare, for ſeveral foot downwards; 
1 was occaſion'd by its * — grazing on the outſide, and a 
ſtrong ſmell of ſulphur was felt ; with its violence it threw the 
broken wall to ſeveral roods diſtance ; 4/}hallow's church in 
Colcheſter {uſtained allo ſome little —_— 

About the ſame time there were ſeveral boats carrying paſſeng- 
ers from Harwich to Ipſwich on the Orwell, when the violence 
f the thunder and lightning k1ill'd four of them dead on the pot, 

ade a young lad run mad, and wounded the reſt, which were 
twelve in number; it melted a watch and chain all to a lump; 
ne Mr. Holborow of Colcheſter, being a paſſenger in one of the 
hoats, felt ſuch a ſmell of ſulphur, that he could not bear it. This 
was about 18 miles N. E. of Colcheſter ; and at a mile 8. E. it 
was not more violent then an ordinary ſtorm. 


n Account of the Manuring of Land in Devonſhire, with Sea- 
Sand, by Dr. Bury. Phil, Tranſ. N“ 316. p. 142. 


HE burning of the ſurface of the land is fo much praQis'd 
in Devonſhire, that it is in other places known by the 
ame of Devonſbiring; but uſed only for bad lands, and by 
orle hasbandmen ; for it robs the ground, as the arch biſhop 
ff Dublin obſerv'd Phil. Tranſ. Ne 313. Salt quickens dead 
land, and is uſed in the ſouth weſt part of that country, which 
ould otherwiſe be the barreneſt, but is now the richeſt part there. 
pf; they go as far as the ſea will permit them at loweſt ebb, 
ike the ſand in bags, and carry it on horſeback 14 miles into 
he country, and ſpread it on the land, thereby eee it both 
or corn and graſs; in other parts they force their barren land, by 
ingling the earth with lime, and caſting it on the ground: In 
his they differ, that crude ſalt alone, if ſtrewed upon the ground, 
ves not improve, but corrode it; but, lime, tho unmingled, bet- 
ers the ground; in this * agree, that they do not produce 


ges fit tor cutting down, but for paſture, it being ſhort and 
ect, and growing all the winter; ſo that the ir ſheep need not 
d cher hay or water, nor are their higheſt grounds parched by 
ſuch be fun in the hotteſt ſummer. 


The fea ſalt is too ſtrong and active of itſelf, the lime has a 
wore balſamic, and more gentle ſalt, and when regularly mixed 
ith the other, it is thereby 1nvigorated; how to mix them, 
lavber dire&s thus; Take quick. lime, let it flack by time, 
' without water; then take ſaſt and water, mingle them toge- 
ther, and make them into balls or pieces, which you pleale, 

vos: VF. 4. S « dry 
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dry them as you do bricks, then burn them for about two how, 
e this compoſt will enrich your pooreſt land”. | 


An Account of an Ideot ar Oſtend, Cc. by Mr. Claud. Ani 
jand. Phil. Tranſ. N“ 3 17. p. 190. 


\ N chat had been an ideot from his n at Oftend 
in the 33d year of his age, his death being preceed iF* 
with 12 days continual fever, and a conſiderable tumour, 20 
pain about the region of the liver; for fix weeks before hi 
death, he ſpit or vomited blood, and had bloody ſtools: Up 
opening the body a large abſceſs or impoſthume was found in ex 
lobe of the liver; the ſtomach was exceedingly contracted e 
onderous, containing nine cart- wheel nails, and fix others af: 
feder ſize; a large and long iron ſcrew; two pair of compally 
the one with a circle two inches in diameter; a middle fized key; 
a large iron pin, as big as one's thumb, and four inches Jong 
with a ring at its extremity; another of braſs, but much lei; i" 
the handle of an iron ſpring knife (ſwallowed as was ſuppoſed 
entire, but the ſides and the two pieces forming the ſpring, wer 
found aſunder ; tho* the pegs of the knife, tying thoſe lever| 
pieces together, were not found) the upper and lowermoſt extre. 
mity of the braſs pommel of a grate, weighing nine ounces; i | * 
broad piece of lead weighing three ounces and a half; the whok 
conſiſted of 28 pieces, weighing between two and three poundz 
theſe were all found in a bundle, with the largeſt ends one wa, 
and the ſinalleſt the other; the ſmall extremity of one of the 
large nails was bent in fuch a manner, that it would have mad: 
a perfect circle, had not its very tip been bent back again; thy 
extremity was forked and exceeding ſharp, as were likewiſe the 
extremities of the compaſſes; none of the pieces were found pv 
Iiſhed, nor was the braſs or lead any ways impaired, or end 
maged; but the iron pieces were exceedingly corroded, eſpecial 
one of the fides of the knife, which had lain in the Nona 
about 8 months, was eaten quite thro' in two cr three plac 
towards the end of the blade; and three or four nails wer 
greatly corroded, as if {ome particular menftruum, or diffohent 
had been poured upon them, whilſt all the other metals were us 
touched; the lead had lain in the ſtomach about eight months 
and the braſs-pin above-mentioned above a twelve- month; it wa 
very ealy to conjecture how long thoſe different pieces of in 
had been in the ſtomach, by confidering how much one pie 
had ſuffered more than another: This obſervation ſeems to be 


inconſiſtent with the notion of ſuch as believe that oſtriches 15 
| i 


re braſs and iron by friction only; for if it were ſo, Mr. Ami- 
ind ſees little reaſon why the iron legs of the compaſſes ſhould 
ave been ſo very much worn out, and the braſs branches not in 
he leaſt impaired : M. Amijand was told by the ſurgeon that 
pened the body, that the ſtomach was no ways wounded or en- 
Iamaged, which he does not think probable, ſeeing the patient 
oth vomited and evacuated blood by ſtool for fix weeks before 


us, as the pegs of the knife, and perhaps ſome ſmaller pieces, 


outh accuſtomed himſelf to ſwallow large morſels, without 
hewing, which no doubt made the paſſage of the Oe/ophagus 
der, and diſpoſed it to give entrance to all thoſe extraneous 
odies ; it was alſo obſervable, that this idiot, and ſometimes 
admen, was never known to ſleep a wink, tho' he was often 
ompelled to go to bed, and had been very much harraſſed and 
tioued ; he — eat three times as much as any other perſon, 
nd when furious, was quieted upon bringing him victualss. 
M. Anijand was ſhewn a tumour the largeſt he ever ſaw; it 
as of a ſcirrhous nature, ariſing fro-1 the thigh bone, and tend- 
ng to be ſomewhat cancerous ; it firſt took its riſe about two 
cars before, in a child 10 years old, juſt above the Patella, 
ithout any viſible cauſe 3 and notwithſtanding all poſſible care, 
expanded itſelf in ſuch a manner, that it poſſeſſed the whole 
high to the very groin, being above a Dutch yard in circumfe- 
nce, and daily increaſing very much. 


r ble fracture in the interior part of the Os ſquamoſum of the cull, 
caſioned by a ſplinter of a fellow ſoldier's piece burſting, which 
1 ruck the patient there; ſome time paſſed before the ſymptoms 


ade a fracture ſuſpected, and obliged the making a triangular 
ncilion on the temporal muſcle ; when a fiſſure was diſcovered, 
hich indicated the neceſſity of the trepan; it was applied 
vice, the firſt not making room {ſufficient to extract a large 
iece of the internal table, very much depreſſed ; after this, all 
be ſymptoms diſappeared ; but 12 days aſter the operation, ri- 
ors, cold ſweats, an intermitting pulſe, and ſome other ſigns of 
Ipproaching death, made the patient's recovery deſpaired of; he 
Lied the 15th day from the operation, and about the 20th from 
he time of his receiving the wound; his ſcull was opened, and 
n it were obſerved three remarkable fiſſures ; the firſt notwith- 
ding the intervention of the ſagittal future, had croſſed from 
me parietal bone to the other, 5 ar as the corona! ſuture on * 

2 1d 
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e died; it is plain, that tome of the pieces had paſſed the y- 


han thoſe that were found in the ſtomach: This idiot from his 


ln the hoſpital at GHent M. Ani jand obſerved a very remark- 
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ſide oppoſite to the wound; another had gone croſs the corony 
bone, and the third was in the parietal bone, on the ſame 6 
with the wound, pretty near the Surura ſquamoſa; but what wy 
moſt remarkable was, that none of theſe fiflures reached thy 
upon which the trepan had been applied; an Empyema wa 
found in the Thorax, and a large impoſthume in the liver. 


An Account of the new Philippine Iſlands; by Father Pa 
Clain and Father Le Gobien. Phil. Tranſ. N* 3 1. p. 189 


HE Pintados are large iſlands ſeparated from each otia 

by arms of the tea, whoſe ebbing and flowing render ther 
navigation difficult and dangerous: At the town of Guivany 
the iſle of Sama), the laſt and moſt ſouthern of the eaſtern Pix 
rados, we found 29 Palaos, or inhabitants of certain new diſcs 
vered iſlands; the eaſterly winds, that blow on theſe ſeas fron 
December to May, had driven them 300 leagues from their om 
iſlands to the {aid town, where they arrived in two {mall veſſeh 
called Paraos, of which adventure. we received the following a 
count: About 35 perſons imbarked, in order to paſs over to ar 
of the neighbouring iſlands, when there aroſe a very ſtrong wind 
that forced them out into the main ſea, ſo that x could mt 
gain the iſland they defigned for, nor any of the neighbouring 
iflands ; they were driven before the wind for yo days togethe 
without being able to make any land; at length, they found 
themſelves in fight of the town of Gui vam in the iſle of Sand 
a Guivameſe, that was then on the ſhore, perceiving them, and 
judging by the make and ſmallneſs of their veſſels, that the 
were ſtrangers, and out of their courſe, took a piece of cloth 
and made them a fignal of entering the road he directed, 
avoid the ſhoals and banks of ſand, they would otherwiſe ha 
run upon; theſe poor people were ſo frightened at the fighte 
this ſtranger, that they began to put to ſea again, yet the wind 
forced them back a ſecond time towards the ſhore ; when the 
came near, the Guivameſe made the ſame ſignal as before; bu 
ſeeing they did not mind it, but would unavoidably be loſt, i 
threw himlelf into the ſea, and ſwam to one of the little veſſch 
on purpoſe to bring them ſaſe in to ſhore ; he was no ſooner git 
to them, but the women with their children on their backs, ao ' 
all that were in that veſſel, threw themſelves overboard, ai 
ſwam to the other; he ſeeing himſelf alone in the veſſel, u. 
{Ived to follow them, and getting aboard the ſecond, ſhewei 
them how to avoid the ſhoals, and brought them ſafe te land; 1 
the mean time they ſtood immoveable, and reſigned _— 
y 
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p entirely to the conduct of this ſtranger, as ſo many priſoners: 
he inhabitants of Gusvam, running to the ſhore, received them 
ery kindly, and brought them wine, and other proviſions ; they 
at Cocoa's very freely, which are the fruit of the palm-trees of this 
ountry ; their pulp is ſomewhat like that of cheſnuts, only that 
it is more oily, and it ſupplies them with a fort of ſweet water, 
ery pleaſant to drink; they gave them rice boiled in water, 
hich is eat here, and all over Aſia, as bread is in Europe; 
hey looked on it with ſurpriſe, and taking up ſome grains of it, 
brew them on the ground, imagining them to be worms; upon 
bringing them large roots, called Palavan, they eat greedily of 
hem ; in the mean time they brought them two women, that 
had formerly been driven on ſhore on the coaſt of Guivam, and 
ho underſtood a little the language of this country; one of the 

women found amongſt thoſe ſtrangers, one of her relations, who 
s ſoon as they knew each other, ell a weeping; the inhabitants 
of GVivam ſtrove with each other, who ſhould entertain thoſe 
ſtrangers at their houſes, and furniſh them with proviſions and 
4 and other neceſſaries: Of 35 perſons that embarked, 
there remained but 30, five dying thro' want of proviſions, and 
other hardſhips in ſo long a voyage; and ſome time after their 
arrival, another died : They related that their country conſiſted 
of 32 iſlands, which cannot be far diſtant from the Marianas, 
as may be judged by the make, and ſmallneſs of their veſſels, 
and the form of their fails, which are very like thoſe of the 
Marianeſe ; it is likely that theſe iſlands may be 11 or 12 de- 
prees of N. Lat. more ſoutherly than the Marianas, and under 
the lame degree of longitude, as Guivam; for failing directly 
from eaſt to weſt, they came aſhore at this town; it is likewiſe 
probable, that it was one of theſe iſlands, that was diſcovered 
lome years ago at a diſtance, when a ſhip belonging to the Phi- 
lippines, leaving the common courſe, which is from caſt to weſt 
under the third degree of longitude, and running farther to the 
ſouth eaſt, firſt perceived it; tome called this iiland Carolina 
rom Charles II. of Spain; and others the iſland of St. Barnaby, 
becauſe diſcovered on that Apoſtle's day; and it was again feen 
1695 by another veſſel, that a ſtorm had driven out of its courle, 
in going from hence to the Marianas: Theſe ſtrangers added, 
that of theſe 32 iſlands, three of them were uninhabited, unleſs 
with wild fowl, but all the reſt very well peopled ; upon aſking 
them the number of inhabitants, they pointed to a heap of ſand, 
to ſhew that their numbers were very great; the names of theſe 
lands are Pais, Lamululutnp, Sarcon, Tarotie, Valayyay, Sa. 
d van 
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ravan, Cutac, Jalcu, Piranlop, Nai, Pic, Piga, Lamurry 
Puc, Falait, Caravaruvong, Tatu, Lamuliur, Tavas, | 
Tacaulap, Rapiyang, Tavon, Mutacuſan, Piyla Olatan, Pal 
Cucumyat, Piyalacunung ; the three iſlands that have nothing 
on them but wild fowl, are Piculat, Hulatan, Tagian; Lam: 
rec is the moſt confiderable of all theſe iſlands, where the kin 
of the country keeps his court, and to him the governors of a 
the other iſlands are ſubject; among thoſe ſtrangers there vn 
one of the governors, — his wife, who was the king's dauph. 
ter; tho' they went half naked, yet their carriage, and a 
liar air of greatnefs, ſufficiently diſtinguiſhed them from the reſt; 
the husband had his body painted all over with certain lines, i 
ſuch a manner, that they formed ſeveral figures; the reſt of the 
men were allo painted in like manner, more or leſs ; the women 
and children were not painted at all; there were 19 men, and 10 
women, of different ages; the make and colour of their face 
were much like that of the Philippineſe; the men had no other 
cloaths than a fort of ſaſh, wrapped ſeveral times about thei 
bodies, and covering their reins and thighs ; they wore on thei 
ſhoulders above an ell and a half of coarſe linen cloth, like: 
coul tied before, and hanging looſe behind; both men and uo. 
men were dreſſed much a only that the women had a piece 
of cloth ſomewhat longer, that hung from their waſte down to 
their knees; their language is different from thar of the Philip 
pineſe and Marianeſe ; their manner of pronouncing come 
neareſt that of the Arabs, as ſome who underſtood that lar 
guage oblerved ; the woman that ſeemed the moſt conſiderable 
amongſt them, had ſeveral rings and necklaces of tortoiſe-ſhell 
called here Carey, and others made of a ſubſtance, much relem- 
bling ambergreaſe, but not tranſparent : The manner of ther 
living at ſea, which was for 70 days together, continually driven 
by the wind, was thus; they caſt out a ſort of net, made of a Wl. 
great many little twigs of trees, tied together, with a late Wl. 
mouth for the fiſh to enter in at, and terminating in a point, w W.: 
prevent their getting out again; the fiſh they took after this . 
manner, was all the nouriſhment they had, and rain-water ſaved n 
in cocoa-ſhells, which is the fruit of the palm-tree, and of the a 
figure and fize of a human ſcull : They have no cows in their a 
illands, and at the fight of them they ran away, as they did l; 
likewiſe at the barking of a dog; neither have they cats, ſtag, h. 
horſes, nor in general, any — d; nor any fowl, but lea Wl, 


fowl, excepting hens, which they breed up, but never eat their Mtb 
eggs; nutwithſtanding this their want of every thing, they arr 
| very 
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ery chearful, and contented with their condition; their ſongs 
Ind dances are exact, and regular; when they fing, it is all in 
oncert, every one — the ſame humour and geſtures, 
hich makes it very agreeable ; they were ſurpriſed at the go- 
ernment, politeneſs, and manners of the Europeans; they ad- 
ired not only the ſolemnities, and ceremonies of the church in 
elebrating divine ſervice, but alſo the mufic, inſtruments, 
lances and arms of the Spaniards ; gunpowder was what ſur- 
red them moſt; they wondered at the whiteneſs of the 
uropeans, in reſpect of whom they are ly tawny, as well 
the inhabitants of this country: It did not then appear, that 
hey had either any knowledge of a deity, or that they worſhip- 
xd idols; their life is wt ectly ſavage, minding nothing but 
ating and drinking, in which they obſerve no ſet time; but eat 
and drink at any time or place, when hungry or dry, and when 
hey can find any thing to ſatisfy nature; yet they cat but little 
t a time, and never enough to ſuffice for a whole day; they 
ſhew a great reſpect and deference for their king, and the gover- 
pors of their towns, and obey them very punctually; their civi- 
lity and reſpects conſiſt in taking hold of the hand or foot of the 
perſon they would honour, and gently rubbing his face 3. amongſt 
heir utenſils, they had ſome ſaws, not made of iron, but of a 
large ſhell, called here Taclobo, which they rub and wher, 
pon a certain kind of ſtone; they were ſurpriſed to ſee the 
number of carpenters tools uſed in building a merchant ſhip at 
uivam; they have no metals in their country; the Father 11i/- 
nary made each of them a preſent of a large piece of iron, 
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gold, and for fear it ſhould be ſtole from them, they laid it un- 
der their heads, when they went to ſleep; they have no other 


ſharpened and fixed on; they are naturally very peaceful; but if 
any quarrel happens among them, it is ; fer with ſome filty 
cutfs on the head, which yet very rarely happens; for when 
they would come to a cloſe fight, they ſeparate them, and they 
are ſoon reconciled again ; they are not dull and heavy, but on 
the contrary, have a great deal of livelineſs and courage; they 
are not fo luſty, as the inhabitants of the Marianas, yet they 
are well proportioned, and ſhaped much like thoſe of the Phi- 
litpines; both the men and women let their hair grow long, and 
hang looſe on their ſhoulders: When they underſtood that they 
were to be conducted to the preſence of the Father Miſſionary, 
they painted their bodies all over with a yellow colour, which is 
looked 
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which they received with as much 5 as if it had been ſo much 


arms than lances, or darts, made of human bones, very well 
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looked upon by them, as a great ornament ; the oldeſt of thy 
ſtrangers was once before caſt on the coaſt of Caragan: I 
very expert at diving, and they faid, that in fiſhing they ud 
two large pearls in their ſhells, but threw them into the & 
again, not knowing their value. 

The new Philippines (fituated between the Molucca's, the d 
Philippines, and the Marianas, which have been known ner 
200 years) are 87 in number, and form one of the fineſt An 
pelago's in the eaſt ; being incloſed on the north and ſouth, be 
tween the line and the tropic of Cancer, on the eaſt and weſt by 
tween the Mariana's and Philippines. 

The natives of theſe iſlands never offer any violence to ed 
other, murder and homicide are unknown to them, and the 
have a proverb amongſt them; viz. That one man never kill 
another; it is probable, theſe iſlands may abound in gold, an 
ber, and drugs, being ſituated nearly under the ſame degree 
longitude as the Aiolucco's, from whence we have nutmegs al 
other valuable ſpices : Tho' theſe people ſeem barbarous, je 
they have amongſt them a ſort of politeneſs, and regular gojers 
ment; every iſland obeys its chief, who himſelf is ſubject to th 
king of the country; this prince holds his court in the iſland d 
Falu, called likewiſe Lamui rec: Tho' theſe iſlands were nem 
heard of in Europe, till within theſe five or fix years; it h. 
long time fince from the high mountains of Samal, thick ſmokn 
were dilcovered on that coaſt, which commonly happen in ſun- 
mer, when theſe iſlanders ſet fire to their woods and foreſts, . 
clear up the ground; theſe ſmokes the fiſhermen of Mandanu, 
and other iſlands, had allo obſerved, when far out at ſea. 


An Account of the new Iſland, thrown up near Santerini; . 
F. Bourguignon. Phil. Tranſ. N“ 317. p. 200. 


O N Monday the 23d of May. 1709, O. S. at ſun-xiſing, we 
obſerved between the two Burnz lands, commonly called 
the Great and Little Cameny, a floating rock as it were; which 
at firſt we took to be ſome veſſel ſhip-wrecked on that coaſt, ani 
ſeemed, as if it would in a little time be daſhed to pieces again 
the Leſſer Cameny, that was hard by; on which account ſom 
mariners, put out immediately to ſea, in order to view it; foot 
after we were ſurpriſed to hear by them, that it was a ſhou, 
which began to ſp ing up from the bottom of the ſea, and was mt 
yet plainly to be diſcerned ; next day ſeveral perſons went out a 
curioſity to ſatisfy themlelves ; ſome of them went aſhore on th 


new {hoal, which was ſtill moving, and ſenſible increaſed oy 
their 
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their feet; they carried from thence ſeveral eurioſities, and 
amongſt others a kind of oyſters very large, and of an exquiſite 
taſte, which they found ſticking to the rock, and raiſed out of the 
water, as the ſhoal had increaſed in height; particularly F. Bour- 
guignon, obſerved a ſort of ſtone, that at firſt fight looked much 
like bitket, but in reality was no other than a very fine pumice- 
ſtone, Rn all he ever ſaw in France, or any other parts of 
Europe: Two days before the ſpringing up of this ihoal z viz. 
on the 2 iſt, between twelve and one o'clock at noon, there was an 
earthquake felt over all the iſland, which could not reaſonably be 
aſcribed to any other cauſe, than the riſing up of this mals of 


ock; from its firſt appearance to the 13th or 14th of June, it 
er continually increaſed very ſenſibly, as well in bigneſs as in height, 
WW without any noiſe or diſturbance ; this ſhoal was very pleaſant to 
ook on, being of a white colour and round figure; the foil that 
co onpoſed it was light, with a ſmall mixture of clay; this new 
nd, according to the report of ſome learned and ikiltul per- 
bs, that were upon it in the beginning of Zune, was J a mile 
n circumference, and from 20 to 25 foot high; for five or fix 
eas it did not increaſe ſo ſenſibly as before; inſomuch, that moſt 
% ople were perſuaded, it had entirely ceaſed; and ſo were free 
rom farther apprehenſions; yet afterwards, the ſea already much 


igitated by the raifing up of this maſs of earth, appeared more 
troubled every day than other, not ſo much by reaſon of this ſhoal 
being removed, and till floating, as on account of the mixture of 
a valt quantity of different matters, continually thrown up night 
and day from the bottom of the ſea ; ſo that a perſon might eaſily 
iltinguiſh ſeveral forts of minerals, by the diverfity of the colour 
hey produced on the ſurface of the water; but ſulphur was the 
reatelt quantity, inſomuch that the ſea about Santerini, was 
inged with it, tor near 20 miles diſtance; the exceſſive rolling of 
the waves about the new ſhoal was greater than ever; and a more 


lied ban ordinary heat was ſenſible to any one, that approached too 
ih Pear; which undoubtedly, was the cauſe of ſuch quantities of 
ih being found dead on the ſhore; every body felt a horrible 
nf ench, that infected the neighbouring air, and which at more 


han three miles diſtance, was often found of dangerous conle- 
uence; the boiling of the water, inſtead of decreaſing, grew 
rery day conſiderably greater; this ſtruck every body with treth, . 
ppprehenſions, which were farther increaſed, when on Friday 
fuly the 16th, ar ſun-ſer, they perceived between this new iſland 
and the leſſer Cameny, a chain of black rocks, as it were, that 
pole up from a prodigious depth of the ſea, to the number of 17 
Vol. V. 4. * or 
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dr 18; not very diſtinct from each other, but ſeemed, as ift 
would — together, and join themſelves to * 

iſland, as they actually did ſome few days aſter; next day bei 
Saturday, they were ſeen plainer; and thoſe, whoſe wy ol 
only be {een the night betore, now appeared exceeding large; 0 
Sunday ſmoke was firſt perceived to break forth, much re ſembli 
in thickneſs and colour, that of a burning furnace, and at in 
ſame time was heard certain murmur ings under ground, which 
ſeemed to proceed from the center of this new iſland, as yet ty 
deep in the ſea, to be plainly diſtinguiſhed ; the rocks abox, 
mentioned united together, and ſeemed already to form anothe 
ifland diſtin from the former ; the ſmoke appeared more plent. 
ful, and the fire at laſt began to break forth about the 19th 
July; it was ſmall at firſt, and of a dull colour; afterwardi 
increaſed by degrees, as the iſland increaſed and broke out mart 
and more, and in different places; it was a no leſs frightful a 
ſurpriſing, than curious ſi be, to ſee every night on the topd 
this mount, that nature had lately formed, a vaſt number d 
burning furnaces, as it were all of a bright flame, in order ax 
poſition not unlike thoſe illuminations of rhe Alinarets, which 
the Turks uſually make at certain times every year, One nigh 
at the latter end of July, about an hour after ſun-ſet, there ; 
peared of a ſudden, in the middle region of the ſky, a fiery lu 
teeming to come from eaſt to weſt; but it diſappearing again 
too ſoon, its dimenſions could not be exactly obſerved; in the 
mean time the Zurnt [and increaſed prodigiouſly, and extend: 
ed itſelf, chiefly on the ſouth and north fides ; the ſea alſo ſemel 
much more diſturbed, and was loaded with ſulphur and vitrial 
the boiling of the water was more fierce and violent, the ſmoke 
became thicker and in greater abundance, and the fire large 
and more frightful; but above all, a ſtench that infected the 
whole country grew ſo inſupportable, that perſons of the ſtronget 
conſtitutions could hardly breathe in it; others that were weaket 
fell into frequent faintings, and almoſt every body was ſeinel 
with vomiting; it was ſometimes more in one place tha 
in another, and more or leſs tolerable as the wi ſat; thi 
ſtench was very prejudicial, ſpoiling moſt of the vines; and i 
at ſmoke, that roſe out of the might of this new iſland, joining 
itſelf to a thick fog, that commonly hangs over Santerini, whe 
the wind is at ſouth, burnt and deſtroyed in the beginning d 
Auguſt, in leſs than three hours time, all the fruit that was rips, 
and ready to be gathered in; eſpecially, in ſuch vineyards, as bo 
moſt expoſed to the ſouth; in 13 or 14 days time, there — a 
cook: 
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u did not ſeem to increaſe any more, was now grown confide- 
bly higher, and the black iſland was become much longer; 
oth of them tho? different in colour were now united together, 
] formed but one iſland, as they remain at this time; the fire 
nd ſmoke had made new vent-holes, and the noiſe under-ground 
vas more frequent and audihle ; and from the midſt of the iſland 
als were heard as of ſo many large cannon diſcharged, and at 
he fame inſtant, a large quantity of burning ſtones was ſeen 
hrown into the air; theſe furious diſcharges, made the doors and 
indows, and ſometimes the beſt built houſes ſhake ; and more 
han once F. Bourgusgnon ſaw ſtones all on fire, darted into the 
ir out of fight, and afterwards fall like a bomb, and be quenched 
n the ſea, at more than five miles diſtance: When theſe diſ- 
harges happened, which were as loud as thoſe of a cannon, 
ommonly a great flaſh of fire like lightning immediately enſued ; 
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a after that there ſprung up very {wiftly, a black and diſmal 
oke, mixed with aide: and fo prodigiouſly thick, that when 
brad in the air, it formed a thick II of ſeveral colours; 
git Which by degrees, diſſolving into a fine duſt, fell like rain on alt 


he neighbouring country, and more particularly Santerini, where 
t was fo plentiful, that the ground was often covered therewith ; 
he noiſe grew ſtronger and was louder, than if fix or ſeven can- 
n had been diſcharged at once; the fire made itſelf every day 
tore vent holes, and became more dreadful ; every night nature 
preſented as great a varicty of ſcenes, as the fire broke forth in 
ferent forms ; ſometimes burning aſhes ſpread themſelves in 
the air, like a plume of feathers, which falling again upon the 


oct boal, made it appear all of a light fire; at other times one 
the would take it to be the actual diſcharging of ſo many mortar- 
vel pieces, which ſhot entire rocks like ſo many bombs, capable of 
ket Wdeſtroying the largeſt ſhips ; tho' for the moſt part, theſe ſtones 
ic were of a middle fize, yet in ſuch quantities, that he often ſaw 


bis little iſland all covered with them, and pleaſantly illuminated 


ou Wſtberewith : Theſe dreadful diſcharges were lefs frequent at the 
di lerer end of Auguſt, but increaſed in Seprember, and happened 
daily in October, and afterwards became almoſt inceſſant; it is 
ben rue, the noiſe was not fo loud, nor the ſtones caſt up ſo large, 


nor in ſuch quantities; the boiling and agitation of the water 
was much abated ; the ſea began to recover its former colour; the 


ay Wench that was before inſupportable, was very little for fix weeks; 
vier the ſmoke grew every day thicker, blacker, and in greater 
ab: bandance; the fire was greater than ever, and ſeemed ſometimes. 
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charge of a cannon, as ſpeedily ſets on fire that vapour equaly 
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to ſtrike the very ſky ; the ſubterraneous noiſe was become c 
tinual, and fo violent, that it could not be diſtinguiſhed fn 
thunder: In a word, this new ifland every day more curiouy 
more dreadful, and leſs acceflible, and was ſo far from ceafing h; 
increaſe, at the approach of winter, that it was ſeen continually 
increaſing on the ſouth-weſt fide, where nature ſeemed as if ſhe 
Iaboured to make a large port for ſhips; and on the 26th d 
November it 25 to be three miles at leaſt in circumference 
and 40 foot high. 


An Account of a Colliery that rook fire, and was blown 1 
near Newcaſtle ; by Dr. Arthur Charlett. Phil. Trau. 
N“ 318. p. 215. 


N Wedneſday the 18th of Auguſt 1708, at Farſſeld, in the 
O pariſh 4 Cheſter be Set about three Glock in the 
roralng, by the ſudden eruption of a violent fire, which dif 
charged itſelf at the mouths of three pits, with as great a noile 
as the firing of cannon, or the loudeſt claps of thunder, thre. 
ſcore and nine perſons were deſtroyed in an inſtant; three of 
them, vis. two men and a woman were blown quite up from the 
bottom of the ſhaft, 55 fathom deep, into the à ir, at a confider 
able diſtance from the mouth of the pit ; one of the men had hi 
head almoſt off, and the woman had her bowels hanging about 
her heels; the engine, by which the coals were drawn up, and 
which was of a confiderable weight, was removed, and caſt afide 
by the force of the blaſt ; and what was more ſurpriſing, the filh 
which were in a rivulet, that runs 20 yards under the level, 
and at as great a diſtance from the mouth of one of the pits 
were taken up dead in great numbers, floating on the water; 
now whether this happened by the violent concuſſion of the att 
or whether they were eaked with the ſulphur, that plentifully 
diſperſed itſelt abroad, he leaves others to determine; only be 
obſerved, that for ſeveral days a very ſtrong, and noiſome ſtench 
continued to come out of the pits : To account for this fire, it 1 
to be obſerved that Sith commonly fo called by the pitmen, 
which ſeems to be a corruption of ſtench, or ſtink, is a want af 
air, or rather ſuch a foulneſs in the air, as both ſuffocates the 
workmen, and extinguiſhes the candles; ſulphur again differs in 
this, that as the former does not ſuffer the candles to burn thi 
latter makes them burn too faſt x and the flame, either impelled 
by the air, or attracted by the ſulphur, extends itſelf u wards 
into a prodigious length, and like a match lighted for the di 


deſtruc- 
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geſtructive: Now to prevent both theſe inconveniencies, the 


wa iewer of the works takes the beſt care he can to preſerve a free 
ouWommunication of air thro all the works, and as the air goes 
ts ſown one pit, it ſhould aſcend another; but it happened in this 
lier, that there was a pit which ſtood in an eddy, where the 
he Wir had not always a free paflage, and which in hot, and ſultry 
 f {hcatber was very much ſubject to ſulphur; and it being then the 
ice riddle of Auguſt, and ſome danger apprehended from the 


loſeneſs, and heat of the ſeaſon, the workmen were withdrawn. 
om that pit, and turned into another; but an overman, ſome 
Lays after this change being induced, as was ſuppoſed by a freſh, 
ol, froſty breeze of wind, which blew that morning, and which 
lways clears the works of ſulphur, had gone too near this pit, 


2.-W 


d met the ſulphur juſt as it was purging, and. diſperfing | 
8 elf; upon which it immediately took fire b his candle, —_ 15 
1 e proved the occaſion of the loſs of himſelf, and ſo many men, 


ile of the greateſt fire that ever was known in theſe parts. 


«a Experiment for continuing ſeveral Atmoſpheres conden- 
% Air in rhe ſpace of one, for a conſiderable time; by 
.. Francis Hauksbee, Phil. Tranſ. N“ 318. p. 277. ‚ 


his 6 N March the 2oth Mr. Hauksbee injected with his ſyringe 
into a very thick flint-glaſs bottle, between four and five 


nd Wrmoſpberes of air, as appeared by the included gage, and 
ide W'bich continued in that ſtate, till about the yth of Auguſt fol- 
iſh, ing; when looking on it (as he commonly did once in four or 
el, T Ge) he found that the air injected at the above-mentioned 


Ime, had made its eſcape, the weather for a week beiore, or fo 
wing been very hot; one day in particlar he obſerved the ſpirits 
the thermometer had aſcended 120 degrees above the freezing 


lly Woint ; and notwithſtanding the bottle was continually kept under 
he Water, yet the cement, that was made uſe of to faſten the braſs 
ch p to it, became ſo ſoft, as to render it incapable of reſiſting the, 
15 Wiriog of the injected air; he obſerved that tho? all the air, which 


4 capable of elaſticity was fled, yet the mercury in the gage 
mained about 4 of an inch in height, above the ſurface of he 
herein its open extremity was immerſed ; which was about $ 
ls pace, than what the ſame air poſſeſſed before the injection, 
nd remained fo, notwithſtanding it was conſtantly expoſed to the 
pen air; which plainly ſhews that the ſprings, or conſtituent; 
arts of the air, do not in time totally reſtore themſelves, after 
anding ſo long bent; and had not the heat come on, but the air 
ontinued in that ſtate, as at firſt injected, for a year or —_— 
| ; : 
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did not doubt, but its ſprings would have been rendered my 
more incapable of reſtitution ; from hence it is eaſy to conclude, 
that if 9 or 10 atmoſpheres of air were condenſed into the ſpa 
of one, and remained in that ſtate for a year or two, when the 
veſſel that contained them, ſhould be expoſed to the open ai, 
ſuch bodies as very thin glaſs-bubbles (ſuppoſing them not to b 
above five or fix times ſpecifically heavier, than their like bu 
of common air) would float on ſuch a medium; but this he is ox 
ſure of; and he could not tell, but it might be a means to rev 
der air viſible, 
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An Experiment, ſhewing the production of Light within { 
Glaſs-globe, 2whoſe internal ſurface is lined with Sealing 
Wax, upon an attrition of its outfide ; by the Same. Phil 
Tranſ. N* 318. p. 219. | 


M R. Hauksbee took a glaſs-globe, about fix inches diameter, 
into which putting a convenient quantity of broken ſealing 
wax, he held it over a moderate fire, till it melted, then tuming 
it about from one part to the other, it ſoon had a pretty thick 
lining of it (eſpecially ſome parts, for he could not make it al 
alike) on more than half its inſide; thus he Ew It in a con 
venient poſition, till it was perfectly cold, when in the evening 
after having fixed the braſs-work thereto, he cauſed it to be ex 
hauſted of its air; then fixing it on the machine, to EO it no 
tion as uſual, he no ſooner held his hand on that part of it, whic 
was hned with the wax, but the figure of the parts that touched 
it, was as viſible on the inner ſurface of the ſealing wax, as whet 
the glaſs alone is uſed for that purpoſe ; one could but uſt di 
cern the light of a candle in the dark, thro' the ſealing waz 
where it was ſpread thinneſt on the glaſs ; but ſome parts wer 
ſo covered with it, that it was at leaſt 4 of an inch thick, and 
even on thoſe parts the light and figure appeared to Mr. Haukit! 
as vivid, and diſtinguiſhable as any where elſe; the light ps 
duced, was not at all diſcernible thro' the body of the wax, bu 
only to be ſeen thro? the tranſparent part of the glaſs; and not 
withſtanding, ſome parts of the ſcaling wax did not adhere 
clolely to the glaſs, as others, yet the light appeared on thok 
arts, as well as on the other: Now whether the light on tht 
caling wax was produced from the effluvia, cauſed by the aut: 
tion of the ſurrounding body of glaſs; or from its own diſpel: 
tion ſo to do in ſuch a medium, Mr. Hauksbee could not deter: 
mine; it being in all reſpects of the fame colour and Iikenes 
with that of glaſs; only that upon the admiſſion of a fmil 
gan 
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W city of air into the receiver, the light entirely drſappeared 
chat part lined with the wax, and not in the other parts; he 
: ther obſerved, when all the air was admitted, that the h 
f threads being held over the glaſs, they would be attracted at 
larger diſtance, by that part of it lined with the wax, than by 
he other parts, which Mr. Hauksbee ſuppoſed to proceed from 
he united force of both their effluvia, | 
Upon a repetition of this experiment, he obſerved that the 
va within the glaſs would attract bodies brought near its out- 
e., and that even in Yacuo (which he could never diſcover of 
other body, in ſuch a medium, excepting the magnet) far 
olding the hoop of threads over it, while it was in that ſtate, 
hey would be directed, but not with that vigour, as when all the 


ir was admitted; yet there was this ſenſible difference, that 
hen the threads were held over that part of the glaſs free of 


L vx, they would not be attracted ; but upon bringing them 
zithin the reach of the efluvia of the wax, they would eagerly 
"WF; towards it: Hence it ſeems deducible, that the figure of the 
ins of glats, and ſcaling wax, are much alike ; otherwiſe, 
os Wir. Hanksbee could not conceive, how the effluvia of one could 
ct With tuck eaſe paſs and penetrate the body of the other, and 
il Where act, as if it was one and the {ame with it. 
(Ns 
no, lr Account of ſome Experiments, in relation to the Weight 
e of common Water under different Circumſtances ; by the Same, 
mY Phil. Tranſ. N“ 3 18. p. 221. 
„ IRST Mr. Hauksbee took a glaſs of common water, and 
re weighing nicely a glaſs bottle therein, whoſe bulk was 
ii qual to that of 575 grains of the ſame fluid; he then cauſed 
ee of the ſame water to be boiled over the fire ; and after- 
nung eas he included it in Vacno, where it remained, till it became 
wr the Jawe temperature, as to coolneſs, with common water; 
ry us he endeavoured as much as poſſible, to exhauſt all the air 
t of the water, imagining that in that ſtate it would become 
Uh pre denſe, than when he frit weighed the bottle therein; bur 
y to his expectation, he —. that the bottle had juſt the 
* weight in it, as before; which ſeems to confirm the impol- 
th | viity of compreſſing water into a leſſer ſpace, than it naturally 
. ro leſſes; for if upon the removal of ſuch a quantity of air out of 


e body of the water, the parts do not {lide any cloſer together, 
ow ſhould a weight laid upon its ſurface, when its interſtices 
em to be replete with air, make any impreſſion thereen? The 
ay which was forced out of the water by the above-mentioned 


Means, 
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means, Mr. Hauksbee calls air, ſince he found it ſubject toi 
fame laws with common air; but that the water, the z 
ſence of that air, ſhould not unite more cloſely than bei 
ſeemed very ſurprifing ; for he could not conceive what mam 
muſt ſupply the vacuities, fince the particles of water remain y 
the ſame — as if the air was not exhauſted, otheryis 
the water muſt have neceflarily become more denſe ; but to n 
ceed, he cauſed ſome water to be heated blood. warm, and 
weighing the bottle therein, he found the bulk of water equaly 
tha of the bottle, which was about three grains leſs, than wha 
cold; which ſhews, that the conſtituent parts of the water a 
caſily ſeparated by heat, and the matter lodged in its interſſi 

capable of dilatation; then he took that water which he hy 
cleared as near as poſſible of all its air, and gave it a degree 
heat, not exceeding luke- warm; upon weighing the faid both 
therein, he found that tho' the heat it received, was very inc 
ſiderable, yet the bulk of the water in that ſtate, equal to thy 
of the bottle, was now diminiſhed two grains; which plain 
ſhews, that notwithſtanding the water contained no air, that x 
could diſcover yet, there ſeems to be a matter latent therein q 
pable of intumeſcence. 


An Account of ſome ſurprifin Effects of the Scurvy at Pai 
| by M. Poupart. Phil. Trant. N“ 318. p. 223. 
N 1699 M. Poupart going to the hoſpital of St. Zemia 
Paris, where were a great many ſcorbutic patients, obſeryl 
that this diſtemper had ſomething in it of that terrible plagy 
with which the {rbenians were formerly afflicted, Lucret lib k 
It had the common ſymptoms, as pains in the thighs, calves 
the legs, belly and ſtomach, and the patients were deprivedd 
the motion, cr uſe of their limbs, tho' they ſtill retained tha 
feeling; they were troubled with head-achs, convulfions, a 
uncommon 1tchings in the = and the blcod which came fra 
them was watery, ſalt, and corrofive, the ſtench, which proceet 
ed from the mouth, was intolerable ; they had hard blue ſpot q 
their legs and thighs, frequent hemorrhages, or bleedings at ti 
noſe and fundament, and alſo ſo great a weakneſs in their knee 
that they could not go without reeling, or ſtaggering : The pu 
ticular iy mptoms were, that upon the motion of any of theſe p 
tients, there was heard a ſmall clattering of thei bones, wiud 
articularly M. N—— 7—— a phyfician of Rochel, mentions1 
is Treatiſe of the Scurvy, but could not aflign the true reald 
of 18; M. Poupart obſerved, upon opening all thoſe bony 
wa 
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nich the aforeſaid noiſe was heard, that the Zpiphy/es were 
ture ly {eparated from the bones, which by rubbing againſt each 
her occafioaed- this clattering ; . ſeveral young perſons were 


w-ncd in whom when alive, a ſmall low noife was alſo perceived, 
ien they breathed ; and in all theſe ſubjects, the cartilapes of 
e ernum were ſeparated from the bony part of the ribs ; and 
che cartilages are of a ſofter ſubſtance than the Epiphyſes, 
ue noile, which their rubbing produced, was leſs than that of 
e bones, which rubbed againft the Epophyſes ; but after the 
e, this noiſe was no longer heard; all thoſe in whole breaſts 
u matter, or. ſerofity was found, had their ribs ſeparated from 
i eir cartilages, and the bony part of the ribs, over againſt the 
WA 21, was carious for four inches in length, which ſhews, that 
ei Inpba of theſe bodies was exceeding cauſtic ; the greateſt 
rt of thoſe opened had their bones black and carious ; moſt of 
e patients went ſtaggering, as is uſual in ſcorbutic caſes ; the 
uon of which is, that the ſupport of the joints is owing to the 
re and ſpring of the ligaments, which bind the bones cloſe to 
ch other; and as the ligaments of theſe patients were corroded 
cos 2 [harp LZympha, and Tookned, the bones were conſequently 


parated from each other; all the young perſons under 18, had 
lome meafure the Epiphyſes ſeparated from the body of the 
mes, and by the leaſt force they were ſeparated entirely ; the 
aon cf which is, that young people have not yet their Zpiphy- 
0 ſtrongly faſtened to the bones; ſo that when never ſo little 
aked in that corroſive Zympha, which is in the joints, they 
e be caſily ſeparated entirely; all the bones thus ſeparated 
om their Epiphyſes, were twice as big as in a natural ſtate; 
„ aule well ſoaked in a water, which had penetrated into their 
ry ſubſtance, and made them ſwell; the bones of ſuch as reco- 
ered, or were recovering remained ſwelled, without giving them 
pain; they might become leſs in time, as happens to chil- 
ren, troubled with the rickets, whoſe bones gradually dry, as 
ceriWicy grow up; all thoſe who had a difficulty in breathing, or 
cir breaſts ſtuffed or ſtopped up, had therein a great deal of 
1mpha, or matter; and ſome patients were ſo opprefled as to 
e ſuddenly, tho* no Serum was found either in their breaſts, or 
ings ; but the Pericardium entirely adhered to the lungs, as 
ud the lungs to the Pleura, and diaphragm, and all the parts 
were blended together in ſuch a manner, as to make up one con- 
wied maſs, or lump : Now as the lungs were comprefled amidſt 
is maſs, they were deprived of their motion, and the patient 
, Wicked for want of breath; the cloſe adhefion and confufion of 
aa vor. V. 4 U theſe 
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theſe parts with each other, was owing to their being ulceratet,i 
common {corbutic patients have the glands of the meſenten 
much obſtructed, and ſwelled; thoſe in the preſent caſe had then 
partly corrupted, with impoſthumes in its ſubſtance: In the lia 
of a few, the matter or Pus was hardened and petrified, a x 
were; the ſpleen was three times bigger than uſual, and felly 
pieces, as if it conſiſted of clotted blood; and ſometimes th 
kidneys, and breaſt were full of impoſthumes; there were ſom 
bodies of thoſe of 15, in which upon ſqueeſing the extremity q 
the ribs, that began to be ſeparated from the cartilages, which 
was the ſpongy part of the bone, there would iſſue a great ded 
of corrupted matter, ſo that afterwards there remained nothin 
of the rib, but two bony plates; ſome patients had no other 
jymptoms of the ſcurvy, than ſome ſlight L dan hs in the gum; 
they afterwards had ſome ſmall red hard tumors on the hand 
inſteps, and in ſome other parts of the body; after that, ther 
appeared large impoſthumes on the groin, and under the um 
pits, accompanied with feveral blue ſpots over all the bog, 
which were the certain fore-runners of death; the glands unde 
the arm-pits were very big, and ſurrounded with corrupted n 
ter, or Yu, as were allo the muſcles of the arms and thigh, 
hole interſtices were all filled therewith : There were fone, 
whole arms, legs, and thighs were of a reddiſh black, and bum 
as it were 3 which proceeded from that black, and coagulate 
blood, that was always found under the ſkin of thoſe perſon 
their muſcles were alſo ſwelled, and very hard, which was own 
to the blood, fixed in the body of the muſcles, wherewith thy 
were ſometimes ſo replete that their legs remained bent, without 
being able to extend, or ſtretch them out; the blue, red, yellow 
and black ipots, obſerved in the bodies of ſuch, as have th 
common {curvy, are entirely owing to extravaſated blood unde 
the ſkin; as long as the blood retains its red colour, the ſpoti 
red; if the blood become black, or coagulated, the ſpot is all 
black; when ſome bile is mixed therewith, the ſpot is yellowiſh 
black; in ſhort, as the blood happens to be mixed with humom 
of different colours, ſo the ſpots appear of different colours tov 
On the bodies of theſe patients certain ſmall tumours, which 
grew larger every day, were ſometimes obſerved 3 emol. 
unguents were applied to ſoften them, and on their breaking 
they formed a ſcorbutic ulcer, which was owing to the blo 
with which the tumour was 6lled ; for as often as the plaiſter wi 
removed, a great deal of coagulated blood was found under it; 
and continuing to dreſs it, and take away the blood, the tuwod 
V 
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tirely dried up, and the patient cured: ſome old perſons 
ad ſuch As — at the — and mouth, that they died 
it, it being impoſſible to ſtop it, becauſe their Zympha was ſo 
arp, and corroſive, as to eat thro? the coats of the veins; and 
is kind of hemorrhage was ſo much the more difficult to ſtop, 
cauſe the blood of old people is more fluid and watery, than 
at of young perſons, who are ſeldom ſubject to this accident; 
ch old men and women were troubled with ſuch violent fluxes, 
at the weakeſt died of them; but if they bad ſtrength enough to 
ichltand them, they were ſoon cured: Some of theſe patients 
ere ſo coſtive, that they could never go to ſtool, without takin 
me gliſters; and ſeveral of them had ſuch large ſwellings over 
their bodies, hands, arms and feet, that they ſeemed to have 
en blown up; but many of them were cured by proper medi- 
ines, gliſters, and ſweetning juleps; a youth of 10 years of age, 
ad his gums much ſwelled, and ulcerated; his teeth were eaten 
the very roots, and his breath intolerably ſtinking; the ſur- 
eon was obliged to pull out all his teeth, for the better dreſſing 
is mouth, tho* they would have dropped out of themſelves ; 
s gums were healed, but a tumor aroſe on the fide of his 
ngue, as big as a walnut, in whoſe middle was a blueiſh hole, 
at degenerated into an ulcer, and which eat up half the tu- 
our, the orher half remaining whole and entire; ſome little 
Ime after, there appeared another tumour on the cheek, which 


as very hard; it was blue in the middle, and turned alſo to an 
cer, as the firſt; this youth died ſuddenly, and when leaſt 
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te who died tuddenly, without having any vitible cauſe of 
er death, had the auricles of their heart, as big as one's fiſt, 
ud replere with coagulated blood, which ſtopping the circula- 
jun, cauſed inevitable death; ſeveral patients had a ſmall 
tute ulcer, on their cheeks, which was hard all round; 
nlels care was taken to ſtop it directly, and take it off with 
e ſpirit of vitriol, it would preſently grow livid, or blue, 


eck and ſtinking, and eat up part of the cheek, 10 that one 
0 ght ſee the teeth thro” it: Several from the age of 18 to 30 
c 


cre ſeep, without any pain, to drop down ſtupid and motionleis, 
th their mouths open, their eyes ſunk in, their looks frightful, 
nd appearing rather like ſtatues chan men; all theſe had no ap- 
arent ficknets, only the gums were ulcerated; their ſkin was 
moth and fair, without any ſpots ot hardneſs; yet their muſcles 
ere found mortified, and all wet with a black corrupted blood, 
ad in handling they fell to EY One patient had à carbuncle 

3 on 


xpected ; all the inward parts of his body were mortified: All 
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on his inftep, his lips and noſtrils were chopped, and a ſtink 
water trickled down from the latter; he lingered out a long tim 
and then died: A young man who to all outward appearag 
ſeemed not to be very ill, died ſuddenly ; his Pericardium un 
ſo eaten up, that . remained, but a little of it, and hj 
heart was very deeply ulcerated all round : Scorbutic patients ax 
commonly better in ſummer, than in winter, which may be owing 
to their great perſpiration; but on the contrary, theſe were indi; 
ferently well * mx the month of April to the beginning of Ju 
the ſpots, hardneſs, and other ſymptoms of the ſcurvy then di 
appearing ; but upon the coming on of the great heats, all thi 
ſymptoms returned; and ſuch as were ſo well, as to be 
to quit the hoſpital, relapſed again; their legs and thigh 
grew all black, and ſeveral of them died; this diſorder mit 
ariſe from a too large quantity of corroſive Lympha, as col 
not be carried off by perſpiration, ſo that by ſtagnating in ther 
bodies, it grew hot, fermented, ſoured and putrified ; from them 
aroſe thoſe corroſions, ulcers, large impoſthumes, mortifi 
tions, Oc. all theſe patients eat very heartily to the laſt, whic 
was ow ing to a ſharp humour, wherewith their ſtomachs alway 
abounded, and which created in them a kind of Fames canin: 
Nothing is fo apt to corrupt the blood, as long abſtinence; 
ole of bad food is ſtill worſe ; cold ſtops the circulation, an 
makes the blood continue too long in the parts, where it foun 
and ſoon corrupts; 1adneſs and grief (which theſe people wer 
Jubject to) is worſe than all the reſt; and what all theſe my 
effect, when concurring in one on, we may eaſily judg 
they produced Lympha's of different colours, with which tit 
belly, breaſt, and ſeveral other parts of their bodies were fille 
and 1o cauſtic, that putting the hands into the dead bodies, th 
ſkin would come off, and the face become ulcerated ; fo thi 
ſuch as touched them were obliged to waſh their faces with fre 
water to take off the heat and ulceration: But what was ve) 
ſurpriſing in this extraordinary diſtemper was, that the brains 
_ thele people were always very ſound, and entire. | 


An Account of California ; Iy F. Francis Maria Picolo. Phi 
| Tranſ. N“ 318. p. 232. 


Alifornia is pretty well placed in our common maps; t 

4 heats in the ſummer are very great along the ſea-coalts, a 
it ſeldom rains; but the air of the inland countries is more tf 
Perate, and the heats not ſo exceſſive ; it is proport ionably th 
{ame in winter; in the rainy ſeaſon there are floods; but * 
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vat is over, inſtead of rain, there falls ſuch plenty of dew every 
orning, that one would think it had rained, which renders the 
arth very fruitful; in April, May and June, there falls with: 
the dew a fort of manna, which congeals and hardens upon the 
leaves of reeds, from whence they gather it; it is as ſweet as 
ſugar, tho not altogether ſo white: The climate is healthfal ; 
und California abounds in large plains, pleaſant valleys, excellent 
paſtures at all ſeaſons, for large and ſmall cattle ; fine ſprings of 
running water, brooks, and rivers with their banks covered with 


Willows, reeds and wild vines; they have plenty of fiſh in their 
dae irers, eſpecially cray-fiſh, which they keep in a kind of reſer- 
ore, (till they have occaſion ſor them) that are very large and 
beautiful; there is alſo plenty of Xicames, of a better taſte than 
* thoſe of Mexico; on the mountains there are Meſcates, all the 
ear round, a fruit peculiar to this country; and in moſt ſeaſons 


large piſtachio's of ſeveral forts, and figs of different colours; 
the trees are very beautiful, and amongſt others, that which the 
Chinos, who are natives of the country call Palo Santo, bears a 
great deal of fruit, from which they extract excellent frank incenſe: 
There are 14 ſorts of grain that the natives feed on; they uſe the 
roots of trees and plants, and amongſt others, thoſe of the 
Tynca, to make bread of; they have excellent ſkirrets, and a 
lort of red ſtraw-berries, of which they eat plentifully ; they 
have alſo citrons, and water-melons, of an extraordinary fize ; 
the ſoil is ſo good, that moſt of the plants bear fruit three times 
year; ſo that with ſome labour in cultivating it, and ſkill in 
manzging the water, they render the m— exceeding fertile; 
nor is there any ſort of fruit or gram, but what they gather in 
creat abundance z befides ſeveral forts of animals, known in 
Europe, and which are here in plenty, and good to eat, as ſtags, 
hares, coneys and the like; they have two forts of deer, unknown 
amongſt us, they ſomewhat reſemble our ſheep in make; the firſt 
fort is as large as a calf of one or two years old ; its head is much 
like that of a ſtag; and 1ts horns, which are very large, like thoſe 
of a ram; its tail and hair are ſpeckled, and ſhorter than a 
ſtag's; but its hoof is large, round, and cleft like an ox's ; their 
fieth is very tender and delicious; the other ſort of deer, ſome 
of which are white, and others black, differ leſs from our ſheep ; 
they are larger, and have a great deal more wool, which is very 
good, and eaſy to be ſpun, and wrought ; beſides theſe animals, 
they have lions, wild- cats, and ſeveral others of the like kind as 
n New Spain: As for fowls, they have in California, all the. 
linds of them that are in Mexico and New Spain, as 233 
turtle. 
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turtle doves, larks, partridges of an exquiſite taſte, and in greg 
numbers, geeſe, ducks, and ſeveral other forts, both river ary 
ſea-fowl: The ſea affords great plenty of very good fiſh; the 
catch pilches, anchovies, and tunnys, which laſt they catch d 
the ſhore with their hands; whales are often feen, and all ſom 
of tortoiſes ; the ſhore is filled with heaps of ſhells, larger tha 
thoſe of mother of pearl; their ſalt is not from the ſea, but fron 
Pits; it is as bright as cryſtal, and ſo hard, that they are oftrn 
forced to break it with hammers ; it is a very good commodity 
in New Spain, where ſalt is ſcarce: California has been knoyn 
near theſe two centuries, and its coaſts are famous for the yeay|. 
fiſhery : F. Picolo does not doubt, but that there are mines u 
be found in ſeveral places, if they were ſought for; ſince the 
country is under the ſame degree, with the provinces of Cinala 
and Sonora, where there are very rich ones: Yet the Califer. 
nians amidit all this plenty and riches of their country, content 
themſelves with the bare neceſſaries of life; the inland parts a 
the country are very populous, eſpecially towards the north; and 
tho' there is ſcarce a town, but what has 20, 30, 40, or Jo fami. 
hes in it, yet they have no houſes, but defend themſelves fron 
the heat of the ſun in the day-time, under the ſhades of trees 
and make a fort of roof, of their leaves and branches, againſt th 
inclemency of the night; in winter they ſhut themſelves up in 
caves in the earth; and live there together little better than 6 
many beaſts; the men go naked; they wear about their head: 
a fine linen fillet, or fort of net-work ; and about their necks, 
and ſometimes about their arms, tor ornament, mother of pearl i 
divers figures, very finely wrought, and prettily intermixed with 
little round fruits, ſomewhat reſembling the beads of a chaplet; 
they have no other arms than bows and arrows, and a fort «& 
javelin, which they always carry in their hand, either to kill ther 
game, or defend themſelves from their enemies; for their towns 
often make war on each other; The women wear from their 
waſte down to their knees, a kind of apron made of reeds, ver 
neatly wrought and matted together; they cover their ſhoulder 
with the ſkins of beaſts, and like the men, wear about their heads 


a curious kind of net. work; they have likewiſe necklaces d 

mother of pearl, mixed with the ſtones of ſome ſort of fruit, and Wi" 
with ſea-ſhells, hanging down to their waſte, and in like manner, Wi" 
bracelets of the ſame: The common 1mployment of both met i 


and women is ſpinning ; they make their thread of long plants 
which ſerve them inſtead of hemp or flax; or elſe of a cottor 


like ſubſtance found in the ſhell of ſome ſorts of fruit; thy 
make 
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ike the ornaments above-mentioned, of the finer ſort of thread, 
ad fiſhing-ners and ſac ks, or bags for ſeveral uſes, of the coarler 
it of thread; moreover, the men employ themſelves in m 

hes and other kitchen utenſils, of various ſhapes and fizes, 


g which they are very well tkilled ; the ſmaller pieces ſerve for 
Imking cups; the largec for plates and diſhes, and ſometimes 
or umbrellos for the women; and the largeſt of all for baſkets to 
ther fruit in, and ſometimes for pans and baſons to dreſs their 
eat in; but they take care to keep them continually moving, 
hile over the fire; for ſhould the flame catch them, they are 
ſoon burnt. | 

The Californians have a great deal of vivacity, and are natu- 
my addicted to raillery : They have no form of government, 
cligion, or regular, worſhip amongſt them; they adore the 
oon, and cut their hair in her decreaſe, in honour of their 
eity, which they give to their prieſts, who employ it to ſeveral 
uperſtitious uſes : Every family make laws at pleaſure, which is 
lainly the reaſon, that they are ſo often at war with each 
ther, 


Ide Circulation of the Blood in Fiſhes 3 by M. Leewenhoeck. 
Phil. Tranſ. N“ 319. p. 250. 


0 N Leewenhoeck viewed the hearts of ſeveral fiſhes, particu- 
ad » larly that of the large ſilver-eel, whoſe motion laſted near 
or hours after it was extracted out of the body of the fiſh, and 


he rather becauſe that motion was ſo regular; for when the 
lood is protruded out of the heart, it is conveyed with the ſame 
elocity, into the great arteries, which in that caſe would be 
of W'v<r-charged with the great quantity of blood; but the blood 
cir us coming from the heart, is forced into a ſmall white veſſel, 
um WF molt of the ſhape of a pear, and which one would take for a 
ein and of bladder, one orifice was united to the great artery, and 


ery e other to the heart; in the latter orifice is a valve, whoſe uſe 


Jes to hinder the blood, protruded from the heart into the afore- 
ads Mid veſſel, that reſembles a pear, from returning again into it; 
pon cutting it acroſs, he obſerved that its inſide was furniſhed 
and "th a great number of ſmall particles, which in a great mea- 
ner, Nie filled its cavity; and the eſign of theſe he ſuppoſed to be, 
men dat when the blood is protruded into the veſſel, by dilating and 

ontracting itſelf, it 2 preſently force the ſame into the great 


ton · rer; when the blood at each protruſion came from the heart 
bey to this veſſel, it was much diſtended, and then again imme- 
nabe diately 


ertain plants, whoſe fibres are very cloſe and thick ſet; in work- 
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diately contracted, that it might in this manner regularly ay 
without intermifſion, protrude the blood into the artery; for f 
this veſſel were not united to the heart, the blood could not h 
conveniently conveyed into the arteries, becauſe the arteries coult 
not dilate themſelves to ſuch a pitch; and then M. Zeewenhork 
ſuppoſes, that at every protruſion of the blood from the hear 
there would be a ſtop for ſome time put to its flowing into the 
arteries ; whereas in this caſe, the blood is almoſt always run 
ning with an eaſy and conſtant courſe; tho' at every protrufic 
it muſt be in ſome meaſure quickened, yet he ſuppoſes ſo infer. 
bly, as that no body can obſerve or feel it: M. Leeenbur 
communicated in a former Tranſaction ſome diſcoveries relati 
to the circulation of the blood in eels; vi. that the blood 
coming out of a great many ſmall veſſels in the tail of an eech 
collected into one larger blood · veſſel, where the fiſh-bones begin 
and where the blood runs thro? a valve; for he oblerved, that the 
blood-veffel was not only moved in that part, where the valve; 
but likewiſe in the parts about it, for four or five hairs breadth; 
from whence it appeared, that at every protruſion of the bloa 
into the heart thro* the valve, the blood ſtood ſtill about an in- 
ſtant of time, and then falling thro' the valve, ran with greg 
velocity, and was thickeſt juſt at its protruſion ont of the vali, 
but ran thioner and ſlenderer like the figure of a pear ; and the 
vein that received this protruded blood, was not entirely fila 
therewith, but ſeemed to be empty as it were, for a mal (pac 
and its parts contracted, which could be perceived for a little 
time ; and farther — it, he ſaw the blood run ſlowly and 
leiſurcly along the ſame veſſel. 

From this obſervation M. Leewenhoeck imagined, that tix 
fame thing happened in a human heart; vis. that there is 1 
gentle, and flow protruſion of the blood out of the heart im 
that veſſel, called the artery; and conſequently that there is 
ſuch motion there, as what is called a pulſe, and which is ſelt i 
the extreme parts of the body; but that which is denominated! 
pulſe is only cauſed by the protrufion of the blood, thro tix 
valves that are in the veins; for he never obſerved any violent 
ſwift protruſion of the blood into the arteries, as often as he hai 
viewed its circulation; and tho' the blood, by the contraction 
the heart, be ſuddenly and haſtily protruded out of it, yet it 
flowly conveyed into the artery; whereas, on the contraty, 
runs into the heart from the veins, with a violent and im 
courſe ; from whence it happens, as he ſuppoſes, that the remal 
ing part of the blood in the veins being unable to follow v 
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0 lu iſt a motion, is violent ly, and per ſalrum drawn or forced 


* bro the valves, and that it 1s this fort of motion we take for 
„les in the arteries. n 3 

ul In order to ſatisfy himſelf in the above-mentioned obſerva- 
ons, he viewed ſeveral times that fort of motion in his arm, 
in Walled the pulie, at a time when his body was without motion, 
t ed warm; and after a diligent confideration of it, he judge 
un. bat that motion, which we perceive in the blood: veſſel, is not 
io erived from the heart to the hand, but 2 conrrd, from the hand 
n. J the arm, and ſo to the heart; from whence he concluded, 
bat as 11 the rail of an cel thete are no valves in the blood yet 
be, 28 far a6 he could perceive, and that a great many ſmall 


lood-veflels are united, as it were in that part where the fiſh 
ones begin, and form one large blood · veſſel, ſo there the firſt 
nahe is; in the {ame manner in human bodies, a great many 


. =. 


10 ngle blood · veſſels _— out of the hand, unite in the arm, 
N here likewiſe the firſt valve is, thro' which the blood at each 
th W'cotrufion falls into the heart, and that is what we call the pulſe : 
oA. Lee wenkhoeck oblerved ſeveral times in the exceeding ſmall 


eins, or capillary veſſels, a little riſing or ſwelling, occaſioned 
a ſtronger motion of the blood than ordinary ; which he 

mly concludes, does only proceed from the fudden motion or 
unning of the blood thro' the valves; he alſo obſerved, that in 
adden frights, and otherwiſe, one feels ſuch motions at the ex- 
remiries of the fingers, juſt as if they were Iikewile furmſhed 
ide irh valves, thro' which the blood paſſes; but theſe forts of mo- 
on, be ſuppoſes, only depend on that quick motion of the 
blood, wher®it runs thro? the valve in the arm by the hand, and 

the WF» which we give the name of pulſe: It is ſaid, that there 
ure valves in all the veins of the body; but M. Leewenhoeck / 
an hardly admit that aſſertion ; for if there were ſuch in thoſe 
eins, which we can fee with our naked eyes thro' the ſkin ; for 
Inſtance, either thoſe of the hand or arm, we ſhould certainly, 


eie ſuppoſcs, diſcover alſo the blood running thro? thoſe valves; 
tend again, if there are valves in the above-mentioned veins of 
Kade arm or hand, we could not by prefling thoſe veins with the 
hunger, drive the blood back again, which notwithſtanding is 


en done: Moreover, if there were valves in the veins that lie 
in the ſkin, expoſed to our fight, there would M. Zeewenboeck 
thinks, a great many inconveniencies ariſe therefrom for if a 
blow, or thruſt were given upon that part where the valve les, 
th? blood could not retire back, by which means the valve, or 
eren the vein itſelf might burſt ; whereas, if there are no valves, 

Vox. V. N 5 X the 


o == VFETWF. : 


162 MEMOIRS of the 


the blood can eaſily retire upwards, or downwards in the veiris ; 
as in fact, we obſerve of thoſe veins, that run on both ſides in 
the tail-fins of an eel, which do not unite in one larger vein, 
where a valve is, at leaſt as far as he could trace thoſe veins with 
his eyes. 

M. Leewenhoeck having in the month of Seprember opened 
an eel, whote diameters or thickneſs was about an inch and a 
half, and having laid open the heart, he could not difcover that 
part which receives the blood from the great vein, in order to 
convey it into the heart; but that he might the better diſcover 
it, he procured a ſmall glaſs-tube, and putting it into the great 


vein at a little diſtance from the heart, he blew as much air into 


the ſaid vein, as might take up the ſpace of about half a pea; 
this air paſſed thro' the great vein into a little bladder (ſuch as 
he had never before obſerved thereabouts) that lay on the fide of 
the heart ; and no ſooner was the air got into that bladder, but 
it firſt contracted, and then dilated itſelf, as it were ſo regularly, 
and in ſuch a manner, that when the heart contracted itſelf (juſt 
as if it were going to protrude its blood) the aforeſaid little 
bladder with the air in it was dilated, and continued in ſuch a 
motion above five full hours together; tho' indeed, in the laſt 


hour it was 1o faint, that one could but juſt perceive it; and as. 


for the heart, its motion was diſcontinued. - 

He morcover cauſed a pike-fiſh to be brought him about two 
foot long, and opening it immediately, whilſt it was in its full 
ſtrength of lite, 4 obſerved not only the motion of the heart, 
and the regular motion of that part, which receives the blood, 
and conveys it into the heart, but likewiſe the motion of that 
other part, which receives the protruded blood from the heart, 
and conveys 1t gently into the arteries. 

Plate LV. Fig. 1. A BCD ſhews the heart of a pike; DEFA 
repreſents that part, into which the blood is brought from the 
veins; and CDG, that other part which receives the blood from 
the heart, to convey 1t into the arteries: Now, when the heart 
receives the blood conveyed into it, it dilates itſelf into its ut- 
molt roundneſs, and then that veſſel repreſented by A DEF 
does at that very inſtant collapſe; and when the heart has diſ- 
charged itſelf of its blood, the veſſel C DG is diſtended by the 
ſudden pouring in thereof, and no ſooner is it ſo dilated, but it 
contracts again, that it may force the blood into the arteries : In 
ſhort, when ADE F is contracted, and throws the blood into 
the heart, the heart is dilated; and when the heart is contracted 
by the diſcharge of the blood, CDG is dilated; and — 
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three ſeyeral motions happen in ſo ſhort a time, and are per- 
formed ſo regularly, that it is quite ſurpriſing; and from hence 
we cannot but conclude, that ſuch a motion as this could not be 
brought about, unleſs the veſſel ADK F had a valve at AD, 
where it is joined to the heart, which valve is to prevent the 
blood, that is thrown into the heart, from returning again the 
{ame way; and ſo likewiſe, there muſt neceſſarily be another 
valve at C D to hinder the blood protruded from the heart, from 
flowing back again. | ; 
Fig. 2. HIKL repreſents the heart of a falmon, in which 
KLM ſhews that veſſel or inſtrument that was repreſented in 
the former figure by ADE FE, as IN O repreſents that ſhewn in 
the ſaid figure by CDG; moreover, in Fig. 2. the inſtrument 
KLM 1s repreſented cut open, in order to diſcover with the 
naked eye, the finewy parts, and their branches ; all which ap- 
peared as in Fig. 3. PQRST, wherein QR is the part that 
was joined to the heart, and is the ſame that in Fig. 2. was re- 
preſented by K L; in the ſaid Fig. 3. you may obſerve, how the 
linewy parts and their branches run from QR to IT; this inſtru- 
ment or veſſel is very foft in its parts, and did not ſeem to 
M. Leewenhoeck to be very ſtrong. | 
Fig. 3. VW XY is that veſſel diſſected, which in Fig. 2. was 
repreſented by I ON ; and this veſſel is exceeding thick and 
ſtrong, and like that repreſented by Pig. 3. being furniſhed within 
with ſtrong finewy parts; that when the parts happen to be diſ- 
tended by the blood poured into them, they may be able both in 
roundneis and length to convey the blood into the arteries; theſe 
parts, by reaſon of their great numbers, could not be delineated 
in ſuch a manner as they ought to be. 5 
From the whole M. Leewenhoeck is of opinion, that the heart 
protrudes the blood gently into the arteries, and that the blood 
which flows from the veins into the heart, cauſes that ſudden 
inatching or revulſion, called the pulſe; both as it cannot fo 
immediately paſs thro? the valves, and as the veins in that place 
are a little narrower ; by which means there is a kind of ſtop, 
or intermiſſion in the circulation of the blood; and this he takes 
to be the cauſe of that motion, called the pulſe. | 
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Several Experiments on the ſeeming ſpoutaneous Aſcent of 
| Wert 3 by Mr. Francis Ade 12 Tranſ. N* ff 
P. 258. 

Exp. I. M R. Hauksbee to ſatisfy himſelf, whether the figure 
| of the veſſel might not contribute to the ſponta- 
neous aſcent of water, procured a couple of glaſs planes, about 
Jeven inches long, and one and a half broad; and tho' they 
ſeemed when clapped together, to touch each other in ſo many 
parts, yet when they came to be immerſed in a liquor, it would 
aſcend between them; but it was ſo thin, and colourleſs, as not 
to be eaſily diſcerned, tho' upon ſeparating the planes, they were 
found wet on all tbeir parts; therefore to make it more obvious, 
he put a ſmall piece of thin paper on each corner, by which 
means, when laid on each other, they were ſeparated at ſuch a 
diltance, as was equal to the thickneſs of the paper; in this 
manner he plunged one end into a liquor ſtrongly tinged, and 
immediate ly the water run gradually (but not with that velocity, 
as in a ſmall tube) ſometimes higher in one part, than in ano- 
ther; ſhooting itſelf very agreeably into branches divers ways, 
and thus it would continue, till it had arrived to its greateſt 
height; but that would be according to the diſtance the planes 
were placed aſunder; for if inſtead of one, two pieces of paper 
were laid on each corner of the planes, the water would not then 
aſcend ſo high between them, as when they were ſeparated by a 
ſingle piece of paper only; and then if the planes were any 
ways declined, the water would ſtill ſpread ſelf farther and far- 
ther, according to the degree of declination ; and this upon fe- 
veral trials ſuccceded much the fame. | 

Exp. Il. Mr. Hauksbee having made the former experiment 
in the open air, tried what would be the effect in Vacuo; accord- 
ingly he fixed the two planes in ſuch a manner to a braſs wire 
(which paſſed thro' the cover of a receiver) that he could make 
them deſcend at pleaſure ; in this manner he conveyed them with 
a diſh of tinged liquor, into the receiver, which being placed 
on the pump, he proceeded to exhauſt its contained air, which 
the gage in a little time diſcovered, to be pretty accurately done; 
then he plunged the planes (ſeparated by pieces of thin paper as 
before) into the water, where as in the open air, it aſcended be- 
tween them, only with this difference, that there appeared more 
intervals, or {paces between the branches of the aſcending liquor 
in this, than 1n the former experiment ; but when he * to 
er of br | pee 
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admit the air, theſe intervals vaniſhed, and an errice body of the 
liquor ſucceeded ; 2 the exact ſigure of the upper parts thereof 
rema ined GO Es 2 450 : 

Exp. III. By the forego} riments Mr. Hauksbee found 
that neither the Gas of t eveflll, nor the preſence of the air, 
did any ways contribute to the production of the above-mentioned 
appearance; therefore, to try whether the quantity of matter 
would ſolve the phænomenon, he procured two tubes of an equal 
bore, as near as poſſible, but of very unequal ſubſtances, one of 
them being at leaſt 10 times as thick as the other; yet when he 
came to plunge them into the above mentioned liquor, the aſcent 
thereof ſeemed to be alike in both; therefore, Mr. Haul bes in 
order to account for the ſaid phznomenon pitches upon the mag- 
net, as a body, that operates with equal v1gour under the above- 
mentioned circumſtances, and compares it with theſe experiments. 
1. A magnet of any figure will attract iron; ſo by the firſt ex- 
periment, the figure of the veſſel ſeems no ways to contribute to 
the aſcent of the water, 2. The magnet is no ways impaired in 
its vigour of attraction, even in ſo thin a medium as a Facuum : 
So by the ſecond experiment, we find, that the preſence of the 
air is no ways neceflary to aſſiſt the aſcent of the water in ſmall 
tubes, or between the planes. 3. A magnet, as ſuppoſe one of a 
pound weight, that will take up, or ſuſpend a piece of iron of 
the like weight, and no more, this magnet (ſuppoſing it to be of 
equal virtue in every part) when ſeparated and broken into a num- 
ber of imall parts weighing about half a grain each, theſe dreſ- 
ſed and armed according to art, will then be capable of ſuſpend- 
ing amongſt them 50, nay perhaps, 100 times more the weight 
of 1ron, now that they are ſeparated, than they could when all 
in one maſs; from whence it appears, that the attractive quality 
of the ſtone ſeems to be inereaſed in proportion, as its ſuperficies 
is to its bulk of matter; ſo by the third experiment he found, 
that the greater quantity of matter in one veſſel more than in 
the other, contributed nothing to the aſcent of the water, which 
ſeemed entirely to depend on the largeneſs, or ſmallneſs of their 
cavities, as to the height it would riſe to therein; and as their 
cavities are leſſened, ſo the diſproportior of their inward ſurfaces 
to their cavities is increaſed : And as the magnet, when broken 
into the above-mentioned number of {mall parts, will attract 
more, than when united in one maſs, which is no more than ſe- 
parating, or working the above-mentioned thick body of glaſs 
into a number of ſmall tubes, that is, multiplying the ſurfaces ; 


ſo the water would rife in each of them ſingly, as it would, _ 
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all in one body, its cavity being the ſame with the others; 
which means, the quantity of water aſcending in them, 1s aug. 
mented from the ſame quantity of matter: To conclude, there 
ſeems to be ſuch a — ondence between the qualities, or diſpo. 
ſitions of one and the other, that Mr. Hauksbee ſees no reaſon, 
why theſe effects ſhould not proceed from one and the ſame 
cauſe; for as the inner ſurfaces of the tubes are made ſmaller 
and ſmaller, ſo the power of their attraction (as is viſible by the 
high aſcent of the water in them) is greater and greater, and is 
moſt demonſtrable by the experiments of the planes; for their 
inner area being always the ſame, ſo that as they are placed 
nearer and nearer to each other, the cavity or {ſpace between 
them becomes leſ and leſs, and conſequently, the diſproportions 
are increaſed, whereby the power 4 their attraction is aug. 
mented. 

Exp. 4. Mr. Hauksbee took a glaſs-tube, about 32 inches 
long, and its bore near 4 of an inch; this he filled at one 
end with aſhes finely fifted, after firſt tying a piece of linen cloth 
at the other, to prevent their falling out; he ſtrongly rammed 
down each {mall portion he put in, with a rammer, whole baſis 
was very little leſs than the bore of the tube; by which means, he 
crouded the aſhes as cloſe together, as rollible ; when the tube 
was full, he tied over that extremity a ſmall and limber bladder, 
after firſt expreſſing all the air out of its body, in order to te- 
ceive that ait, which he expected would be forced thro! the aſhes, 
upon the aſcent of the water; in this manner Mr. Hauksbee 
plunged the end of the tube, to which he had tied the linen, 
under the ſurfice of watet in a glaſs, and he found the water pre- 
{ently begin to aſcend thecein; it roſe a pretty pace at firſt ; tbr 
in 16 minutes time it aſcended near an inch and three quarters; 
but as it role higher, its progreſs became (lower; for at the end 
of 24 hours, the water had attained but to 16 inches, the bladder 
at the top being near half filled with that air, which had deſer- 
ted the aſhes, as the water aſcended in them; at the ſame time 
he found the upper part of the tube, to which the bladder was 
tied, cracked round about, and ſoon after it dropped off; how- 
ever he had the d ſired ſatisfaction, and continuing the experi- 
ment, he found t the end of 24 hours from the laſt obſervation, 
that the water had aſcended in the aſhes fix inches higher, which 
was very diſcernible by the change of colour it gave then, diſ- 
tint from thoſe that were dry: Again, at the like diſtance of 
time from the laſt obſervation, rhe water had riſen four inches 
and a halt, and ſomething better: On the fourth day at _ 
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iches in length; this tube being filled with aſhes, as betore, 
was placed i //acuo, where it remained ſome time, that 'the air 
i on- 
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v{aal time of obſervation, it aſcended three inches higher; and 
in 24 hours more, the water reached within half an inch of the 
top, having aſcended two inches in that time; about 10 hours 
after, it compleatly reached the extremity of the tube: Then in 
order to find what quantity of water the aſhes had abſorbed, he 
accurately weighed a glaſs of water, part of which he poured 
into the glaſs, wherein the tube had all along been kept, till it 
reached the mark the ſurface of the water ſtood at, when the tube 
was firſt plunged therein, and he found the quantity equal to the 
weight of 1792 grains, which is nearly the bulk of » cubical in- 
ches, the capacity of the whole tube, wherein the water aſcended, 
was only equal to about 13 cubical inches: Now this experiment, 
ſeemed ſurpriſing enough to Mr. Hauksbee, from the 2 
oblervations: 1. That the water not only aſcended in the aſhes, a 
it did between the above- mentioned planes, and the {mall tubes, 
contrary to its natural gravitation, but with ſuch vigour, as to 
force and drive away pretty ſtrongly, the impriſoned air, con- 
tained in the interſtices of the rammed aſhes. 2. That the remo- 
val of this impriſoned air could not be performed, without a 
power ſurmounting its reſiſtance, which mutt be great, fince upon 
cndeavouring to force air thro' the body of the aſhes by the 
ſtrength of his breath, when the tube was not above half full, it 
proved unſucceſsful, not but that he believes, if the ſame force had 
been continued for ſome time, it would have found its way thro”. 
z. That the water aſcends faſteſt at firſt, when there is a larger 
pany of interſticial air to remove, than when the column of 
ry aſhes becomes ſhorter, by the higher aſcent of the water 
tere in. 3. That notwithſtanding the tube was rammed as full 
33 poſſible with aſhes; yet their interſtices were ſo many, as to 
receive or imbibe another body, equal in bulk to above half the 
contents of the whole. 5. That the water aſcended, not only in 
the aſhes adjoining to the inward ſurface of the tube, but equally 
in its whole body, as Mr. Hauksbee found upon examination. 
6, That the air Jodped in the interſtices of the aſhes, was pro- 
truded thro? them as the water aſcended, appeared by the 1ntu- 
melcence of the bladder; and notwithſtanding the accident of 
the bladder's falling off, Mr. Hauksbee — that its quan- 
10 muſt be equal to the like bulk of water, which ſupplied its 
place. | 

Mr. Hauksbee repeated the ſame experiment in Vacud, in a 
tube much about the diameter of the other, but not above 15 
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contained in the aſhes, might eſcape ; then plunging the lower 
extremity of the tube under ſome water, he found as he expected, 
that the water roſe faſter in the aſhes in that medium, than in 
common air; for in about four hour's time, it had reached its 
top; which plainly ſhews, that the preſence of the air is ſo fat 
from being neceſſary in the production of this odd phænomenon, 
that it is a manifeſt impediment thereto. 

Mr. Hauksbee procured a pair of marble planes, ground as 
true as poſſible ; theſe joined together, dry, and without any 
thing between them, he plunged the. r edge about 4 of an inch 
under the ſurface of the water, continuing in it for tome minutes 
of time; then taking them out, he found, that he could not eaſily 
— them, without ſlid ing them one from off the other; 

ich when he had done, it was eaſi ly diſcoverable how far the 
water had made its way between them, which upon d irers trials, 
he found to be different; but at all times, aſter newly rubbing 
over the planes with wood aſhies, the water would aſcend higheſt: 
Now whether the {mail duſt of the aſhes, adhering to the planes, 
might contribute any thing towards it, or whether they might 
clear them from my oily or viſcous matter, that might be commu- 
nicated to them from handling them, Mr. Hauksbee could not 
then determine: Afterwards, he took a pair of round braſs planes, 
and ordered them as above; the ſucceſs was the ſame with the 
former. 

Tho' two glaſs planes muſt touch each other in a great many 
parts, yet for all that, and notwithſtanding they are forcibly held 
ether; ſpirits of wine, or oil of vitriol will inftnuate and 
end, ſeemingly in an entire body, between all their contiguous 
wy | 
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Mr. Harksbee afterwards obſerved, that in plunging the planes 
in ſpirits of wine, oil of turpentine and common oil? all thefe 
different fluids would rife between them, as the tinged water, only 
with this difference, that the common oil role very ſluggiſhly, 
near an hour rifing to the fame height, that the others would in 
leis than 4 a minute; they all roſe in an entire body from fide to 
ſide of the planes, without thoſe interſtices, or ſpaces, which 
generally happen on the aſcent of water: He likewiſe took a cou- 
ple of round glaſs planes, and laying them on each other, without 
paper, or any thing elle to keep them aſunder, in this manner he 
lunged one edge juſt under the ſurface of the tinged liquor, and 
* found, that the water had almoſt inſtant ly reached the ex. 
tremities of the planes in all parts; by which we find, that the 
water not only aſcends directly vpwards, but runs fideways, ob- 
liquely, or in any direct ion. 
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Az Experiment on the different Denſities of common Water 
from the greateſt Degree of Heat in our Climate, zo the 
freezing Point, obſerved by a Thermometer ; by the Same. 
Phil, Tranſ. N“ 319. p. 267. | | 


M Hauksbee cauſed a quart of water to be heated near 
ſcalding hot, and then putting it into a convenient glaſs 
with his thermometer, the ſpirits ſoon roſe to the ball at top, 
where they remained till the water cooling, cauſed them to deſ- 
cend again; by this time both the ſpirits in the thermometer, aꝝ 
the water were become of an 7 re and when th 
ſpirits had deſcended to 130 degrees above the freezing point, 
Mr. Hauk bee began his obſervations, as follows, he weighed a 
{mall bottle therein, and found the bulk of water equal thereto, 
in that ſtate, to be 574 grains; when the ſpirits had deſcended. to 
do degrees above the freezing point, the bulk of water equal to 
the bottle, weighed then 4 of a gran, more than before; at 30 
degrees above the freezing point, the quantity of water, equal to 
the bulk of the bottle, was again increaſed about & of a grain; 
at the freezing point, it {till weighed ſomething more; and in 
all it —_ about two grains from 120 degrees above the freez-- 
ing point, to that very point; which ſeemed conſiderable to 
Mr. Hauksbee, and which he thinks ought to be taken notice of 
by ſuch as judge of a mineral, or any other water by its weight, 
when they have not an opportunity of making the experiment at 
the fountain head; for there Mr. Zauksbee ſuppoſes, that the 
water is in all ſeaſons at the fame degree of temperature: Now, 
xccording to this experiment, he finds that water is condenſible 
by cold, one twenty-eighth part of the whole, from the greateſt 
degree of heat in this climate; ſuppoſing then, that the water in 
the fea ſhould undergo the ſame alterations, by the change of the 
diftcrent ſeaſons (as Mr. Hauksbee fees no reaſon but it muſt very 
nearly) 1t would be eaſy tocompute, that a ſhip drawing two fa- 
thoms, or 12 foot water, in ſuch weather, as is underſtood by 
the greateſt degree of heat, would draw about halt an inch lets 
tom the greater denfity of the fluid, when reduced to the above- 
meatzoned degree of cold, and conſequently would ſail better at 
that ume: Since water then is capable of dilatation, and con- 
traction by heat and cold, he ſees no reaſon, why the ſame may 
not be performed by force, notwithſtanding the ſeveral fruitleſs 
attempts hitherto made; for fince the conſtiruent paris of the 
fluid, are capable of being removed by heat, at greater diſtances 
hom each other, and become more cloſely united by cold, he 
. * con- 
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concludes, that there muſt be ſome body contained therein of an 
elaſtic quality, and which therefore muſt be ſubject to the laws 
of that body ; that is, be capable of compreflion by force, as well 
as become more denſe by cold. 


An Experiment on the Weight of common Water, under dif- 
rent Circumſtances; by the Same. Phil. Tranſ. N“ 319. 
p- 269. 

IRST, Mr. Hauksbee took a glaſs of common water, and 
having accurately weighed a glais bottle therein, whoſe bulk 
was equal to the bull. of 575 grains of the ſame fluid, he then 
caus'd ſome of the ſame water to be boiled over the fire, after which 
it was included in Vacuo, and there it remained, till it became of 
the ſame temperature, as to coldneſs, with common water; thus, 
he endeavoured as much as poſlible, to exhauſt all the air out of 
the water, ſuppoſing, that in that ſtate, it would have become 
more denle, than when he firſt weighed the bottle therein; but 
contrary to his expectation, he found that the bottle had juſt the 
ſame weight in it as before; which ſeems to confirm the 1mpoſſi- 
bility of com preſſing water by force, into a leſſer ſpace than it na- 
turally poſſeſſes; for, if upon the removal of ſuch a quantity of 
air out of its body, the parts do not ſlide any cloſer together, 
how ſhould a weight laid upon its ſurface, when its interſtices 
ſeem to be replete with air, make any impreſſion thereon? The 
body forccd out of the water, by the above-mentioned means, 
Mr. Harksbee calls air, fince for any thing to the contrary, that 


he could diſcover, it is ſubject to all the ſame laws with it; but 


that the water, upon its abſence ſhould not unite more cloſely 
than before, lecmed very ſurpriſing ; for he could not conceive 
what matter muſt ſupply the vacuitics, fince the particles of water 
remain at the lame lates as if the air had not been exhauſted, 
otherwiſe the water muſt neceflarily become more denſe : But to 
proceed, Mr. Haul bee heated ſome water about blood-warn, 
and weighing his bottle therein, he found the bulk of water, 
equal to the bulk of the bottle was about three grainy, leſs than 
when cold ; which ſhews, that the component parts of water 
are eaſily ſeparated by heat, and the matter lodged in its inter. 
ſtices capable of dilatation; then he took that water he had 
Parged of all its air, as near as poſſible, and gave it a degree d 
heat, not exceeding luke. warm; upon weighing the above- men. 
tioned bottle therein, he found, that tho? the heat it had received, 
was very inconſiderable, yet the bulk of the water in that ſtate, 
equa] to that of the bottle, was now diminiſhed two grain 
wRtl 
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which _ ſhews, that notwithſtanding the water contained 
no air, that he could diſcover, yet there ſeemed to be a «matter. 
latent therein, capable of intumeſcence. | 


Of the Nature and Properties of Sound; by S. Guido Gran- 
dio. Phil. Tranſ. Ne 319. p. 210. Tran/lared from the 
Latin. | 

T HE Archbiſhop of Armagh, Phil. Tranſ. N* 156. com- 

pares hearing with viſion; and as the latter is divided 
into direct, reflected, and refracted viſion, ſo in like manner, he 
divides the former into three parts, and conſiders not only direct 
and reflected (which have been long known) but alſo refracted 
loundsz for, as he obſerved, that former ages had in a great mea- 
jure perfected the doctr ine of viſion, by optic, catoptric, and diop- 
tric invent ions, ſo likewiſe he did not doubt, but that the doctrine 
of ſounds, both with reſpect to the object, and medium, or or- 
gan, might be brought to perfection by acauſtic, catacauſtic and 
dlacauſtic, or (he denominates them both ways) by phonic, cata- 
phonic, and diaphonic inſtruments; and for that end he lays 
down ſome problems, which be not only exhibits without any 
demonſtration, but without any conſtruction: Yet the bare com- 

pariſon between optics and acauſtics, does not ſeem ſuffic ient to ex · 

ow the latter, eſpecially as they differ in ſo many reſpects ; for 

ight is always propagated in right lines, ſound every way, and 

m curve lines; and notwithſtanding the — ge of any o- 

paque body, becomes ſenſible; and even what the Archbiſhop lays 

down about the diffufion of ſound, plainly ſhews the difference 
terween that and the propagation of light; for. he ſays that found. 
glides with eaſe and great twiftneſs along walls, or very ſmooth 
aches, of an elliptic or cycloidal, rather than circular form, and 

; allo more ſtrongly conveyed along the foft ſurface of water, 

which yields to thoſe ſonorous tremors, whereby the air is undu- 

lated: As to the ellipſis, this only is demoaſtrated from catop- 

tncs, that rays of light proceeding from one of its foci D, Plate V. 

Fig. 5. and falling on the elliptic curve ABC, ſhall after reflec- 

uon be collected in the other — E; but if the rays proceed 

from any qther point, beſides the foci, they will no * meet 

n one point, but be reflected in ſuch 4 manner, as to form, by 

tacir contacts the cauſtic curve F; 1o that ſhould the eye be 

Phted above its convexity, would receive one or two reflected 

ys, and no more; but fituated in the curve itſelf, ſome of the 

Kareſt rays would fall upon it, and within its concavity it would 

we none at all reflected to it: As to the cycloid, the famous 

1 2 J. Ber- 
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poi t ſhould vary in the ſubduplicate ratio of their heights, it 
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J Bernoulli demonſtrates in Act. Lipſiæ A. D. 1697, that if 3 
ray of light ſhould paſs thro' mediums, whole denſities in ev 


would be contiuually refracted in ſuch a manner, , as to form a 
cycloid ; but S. Grandio does not fee, what the -, of a cycloid 
would contribute to the more eaſy propagation of light, either by 
reflection, or a direct propulſion thro? the fame medium; for this 
curve has no foci at all, fo that it cannot collect rays in any point, 
but che rays reflected therefrom form irregular curves; excepting, 
that when the rays Þ M and QN, Fig. 6. parallel to the axi 
K L, fall on the cycloid E MK NH, then the cauſtic formed by 
the contact of the reflected rays MR, NS, would conſiſt of two 
cycloids ERL, HSL, generated by a circle of half the dia. 
meter, and exhibit the greateſt number of reflected rays about L. 
the termination of both, and the middle of the baſe of the re. W'5 
flecting cycloid; but in theſe as well as in other cauſtics reſulting 
from any poſition of the luminous point and the rays, the ſame 
obtervations hold, as were ſaid above, to agree to cauſtics formed 
by the ellipſis: As to the plane ſuperficies of water, it is manifeſt, 
that the rays of light paſs thro' it, either altogether refracted, or 
regularly reflected towards the oppoſite parts, in the fame manner 
as from the ſuperficies of ſolid cryttal; fo far are they from 
moving with eaſe and expedition along the ſurface of water, as 
ſdunds are faid to do; nay, it may be doubted, whether 
the beſt poliſhed mirrours would contribute ſo much to the / 
reflection of ſound, as of light, ſeeing an echo is more frequent!y 
reflected from the rougheſt receſſes of caves, from deſart vallies 
and ruinous edifices, rather than from the ſmootheſt and belt 
plaiſtered walls. | 
Here S. Grandio attempts to explain, or rather gueſs at the ol 
meaning of the Archbiſhop's acauſtic or phonical ſphere, after W| > 
firſt quoting his words: 

I. ſhall here add, ſays the Archbiſtop, 2 ſemi-plane of an 
acauſtic or Phonical ſphere, Fig.). as an attempt to explain the 
great principle in this ſcience, which is the progreſſion of 
ſounds ; you are to concerve this _ emi-plane, as parellel W 
the horizon ; for if it be perpendicular thereto, I ſuppoſe, tl! 
upper extremity will be no longer circular, but hyperbulical, ani 
the lower part of it fuited ro a great circle of the earth; jo 
that the whole phonical ſphere, if I may ſo call it, «vill le 
a ſolid hyperbola, ſtanding upon a concave {pherical baſe. 

S. Grandio inſtead of this tcheme, ſubſtitutes another, Fig. 8. 
let CGFE be the globe of the earth, and let a found be produced 
. 10 


PLATE. V. 


2 


Il 
ll 


Fg 
i 


[8 
45 ! {| ** ant if 8 
e 0 1 N 5 0 N : q - | r - 


— —— 
— ᷑ —I —— —— —— 
- - _— 


- 
— — — — 
- 


Tit 


* 
ä 


— 


Ro v Al SOCIETY. 173 
in a point of its ſuperficies, as C; this will be propagated every 
— Rr the cake el as well as thro the air; ſo that at the 
time it reaches, either really (tho perhaps inſenſibly) or at leaſt 
(were it ſtronger) would reach upon its diffufion thro' the air, a 
great circle of the earth, deſcribed from the pole C, viz. the pe- 
riphery G B E, it would fill up a certain = according to the 
different facility of its paſſage, not quite ſpherical, but unequall 
extended, and circumſcribed by the perimeter of the hyperbola G 
AKE, deſcribed about the axis CAO perpendicular to the ſonotous 
body C, nay, defined by the ſuperficies of the _— conoid, 
generated by the rotation of the hyperbola ALG round its axis; 
therefore the whole phonical ſphere, thro' which ſound is propa- 
oated in a given time, will be the ſolid ſpace comprehended 
the hyperbolic conoid G AE B, car on G E a great ci 
of the earth, and terminated below by the concave hemiſpherical 
ſuperficies GCE B; which ſpace cut any where by a 
rale to the horizon, will give the ſemi- cirele LI K, ſuch as the 
Archbiſhop's figure repreſents, and which he calls a ſemi- plane 
becauſe it exhibits only one half, the other half not appearing, 
as lying beyond the vertical hyperbola, which divides in two the 
phonical iphere thro” its axis; but the Archbiſhop neither intima- 
ting the ſpecies of the hyperbola, nor the principles on which this 
doctrine is founded, 8. Grandio ropoſes to find, by the inverſe 
method of inveſtigation, the following particulars, 1. 'Thro? 
what lines ſonorous tremors muſt be diffuſed to as to be expanded 
in a given time into ſuch an hyperbola. 2. The variation 


of denfity to be ſuppoſed at different heights of the air, to 


a lound a direction (ſuppofing the common law of re- 
ration of light) in thoſe lines; and 3. The law of retrattion, 
which ſonorous tremors forming ſuch curves, do obſerve, fi 

ing the variation of the denfiry of the air, as moſt philoſophers 
and mathematicians allow, and as is conſonant to experiment, 
to be in the reciptocal ratio of the weight of the incumbent at» 
moſphere : For which let us conſider, that the ſonorous body G 
Pl. V. Fi. 1. communiczres its tremors every way, in the directiom 
Cn, Cn, Ch; or at leaſt in the direction of the lines, wherein the 
impulſe was given the body upon its reſtitution, repelling the 
air, and protruding it hy frequent oſcillations, whereby it undu · 
lates, and is ſollicited to a tremulous motion in the ſame direc- 
tion z let therefore, theſe tremors be ſuppoſed in any the leaſt 
ſpace of time to reach the points m and from thence after 
any given time to be propagated together, the firſt tremor to the 
point N, the ſecond to M, and the third to H; and again after 
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any other gm time to be propagated together, the firſt to G, 
the ſecond to L, and the third to A; now he denominates the 
lines CyNOG, CM ML, Ch HA, in which each tremor is ſuc- 
ceſſively diffuſed the ſonorous rays ; and the lines m, NM 
H, GLA, which the above ſonorous rays, and all the other 
intermediate ſynchronal rays reach in any given time at once, 
the ſonorous waves; and indeed it is plain, that in a medium 
entirely uniform, when the cauſe ceaſes, that diverts the ſonorous 
tremors from their direction into this or the other courſe, the ſo- 
norous rays always proceed in right lines, or move directly the 
ſhorteſt way from one point to another, and form waves entirely 
circular, and concentrical to the ſonorous body; becauſe, when 
they find no greater difficulty in their paſſage in one place, than 
in another, — will reach equal diſtances in any given time; 
and each ray will interſect its wave perpendicularly, and each 
wave be concentrical, and ſimilar, as appears from the elements: 
But in a medium of a difform denfity, as our air, in which it 
varies according to its different altitude (for here we do not now 
confider the viciſſitudes of heat, cold, moiſture, and dryneſs, 
which cannot be reduced to any certain law) the ray CH A alone 
paſſing perpendicularly thro' all the Lamellæ, or ſuperfic ies of 


air, concentrical to the earth, will be unrefracted, and proceed in 


a right line; whilſt the other rays impinging obliquely on the 
{ame ſuperficies, will be continually — in each point, and 
infected into the curves Cy ML, Cy NG; and according to 
the various facility of their paſſage, be propagated in any given 
time to different diſtances; wherefore, the points A LG, or 
HMN, which the ſound emitted in the direction of any ray 
ſhall reach in the fame time, will be unequally diſtant from the 
ſonorous body C; and therefore, the waves ALG, H MN, 
b m1, will by no means be concentric circles to the ſonorous body, 
but curves of another kind, which yet muſt be fimilar to each 
other, and fimilarly poſited; wherefore, if in the Archbiſhop's 
hypotheſis, the extreme wave ALG, touching the outmoſt con- 
fines of the terraqaeous globe, be an hyperbola, all the other in- 
termediate waves H MN, Ann, muſt alſo be ſimilar hyperbo- 
I's, and fimilarly poſited; and tho deſcribed from different 
vertexes A H h, yet from the ſame center to the ſame axis, and 
under fimilar figures of the latus rectum & tranſverſum; for 
whatever reaſon proves, on account of the ſimultaneous a pu 
of ſound to the points A LG, in the ſynchronal rays ol A, 
CML, CNG, that ALG becomes a curve of ſuch a kind, 


ſuppoſe an hyperbola; the very ſame reaſon will, on the fame. 


Pr In- 


jel! —— 1 n.. cou be 


ROYAL SOCIETY, 175 


rinciples evince, that alſo, on account of the fimultaneous ap- 
pulſe of ſound to the points H MN, along the ſynchronal rays 
CH, CM M, CMN, the wave HMN will become a curve of 
the lame kind; vi. in this caſe, a fimilar and ſimilarly poſited 
hyperbola, as 1s evident; and moreover it is plain, that the ſo- 
norous rays CH A, CML, C NG ſhould always interſect thoſe 
fimilar waves ALG, HMN, ns, perpendicularly, or at 
right angles, as is the caſe in circular waves; as Huygens demon- 
ſtrates of the waves of light in p. 44. of the French edition of 
his treatiſe on light; therefore, the inveſtigation of the path, 
along which the ſonorous rays, . the Archbiſhop's 
hypotheſis, are propagated, is reduced to this purely geometrical 
problem; viz. to find the nature of thoſe curves that interſect 
perpendicularly any ſimilar hyperbola's, and ſimilarly deſcribed 
from the ſame center, and about the ſame axis. 

Let the ſimilar hyperbola's A LG, HMN, Inn, Fig. 2. and 
other innumerable intermediate hyperbola's, be fimilarly poſited, 
either above or below, having the fame common center 5, and 
deſcribed about the ſame axis O AH, whoſe conjugate is O'S, 
thro the point C; draw the curve CM ML, or CA NG, inter- 
ecting all the you hyperbola's perpendicularly ; and thro' the 
given point C deſcribe between the aſſymptotes O A, O8, the 
hyperbola CM M L of ſuch a nature, that putting the ratio of 
the Latus tranſverſum of the former hyperbola's A L H M, Ec. 
to the Latus rectum of the fame, equal to the ratio of 7 to r; 
and ſuppoſing the powers of the ordinates LQ be nominated from 
the exponent x to be reciprocally proportional to the powers of 
the Abciſſ& O, from the center denominated from the exponent 


tz that is, putting OQ x, and QL =y; ſo that yr t; 


or — other ordinate mms, MI, fo that the ratio of the 
diſtances O, Ol, from the center, be reciprocally as the multi- 
plicate of the ratio of the applicates IM, QL, as the fraction 


- is multiple of unity; this I ſay reſolves the queſtion; for 


drawing the tangent LP of any hyperbola A L, in a point, 
where it is interſected by the curve CML, as alſo 8 LK the 
tangent of the hyperbola CML in the fame point, it is plain 
from what S. Grandio has ſhewn in his demonſtration of the 
theorems of Huygens Cap. 7. Neg. that NQ will be to QR, as 
the exponent of the power of the diſtances O Q, to rhe expo- 
nent of the power of the ordinates QL, that is, as 7 is to 7; 
but as 7 to 1; #. e. as the Latus tranſverſum is to the Latus rec- 
TUM, 
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tum, ſo (by the 37. Lib. Conc.) is the rectangle O PQ to the 
{ſquare QL; therefore, as OQ to QR, or aſſuming the com. 


mon altitude QP, as the rectangle O Q P to the rectangle PO 


R; ſo the 3 O QP to the ſquatre QL, which will there: 


fore be equal to t 
R will be a right angle; whence, the curve CM L will meet the 


hyperbola ALG perpendicularly in the point L; and in the 
fame manner, it may be demonſtrated perpendicular to other hy- 
perbola's HMN, Ann, in the points Mn, in which it inter- 


Acts them, Q. E. D. 


Hence we may conclude, 1. That if the hyperbola, determin. 
ing the Archbiſhop's phonical ſphere, viz, A L G, and other 
ſimilar concentric hyperbola's H MN, unn, be equilateral, then, 
becauſe of the equality of the Latus refium & tranſverſun 
z and 1, the hyperbola CML will be the Apollonian hyperbola, 
and likewiſe equilateral ; for its above-mentioned equation will 


be transformed inte this; viz. y = =; where the ratio of the 


| | * 
ordinates will be ſimply e, e of the ratio of the diſtances 


from the center; wherefore, both the ſonorous rays and ſonorous 
waves would, according to this hypotheſts, be hy la's of the 
fame kind, only differently pofited 5 and Sir J/aac Newton in 
his optics lib. 3. OH. 10. p. 287. ſhews that rays of light paſſing 
a-crols the —_ two knives in a darkened room, are likewiſe 
inſſected into hyperbolic fringes, as CML; of which Phene 
menon could a phyſical reaſon be aflipned, the fame might poſſi- 
bly convince that, according to the Archbiſhop's 7 the 
rays of ſound are likewiſe hyperbolical. 2. It is to be obſerved, 
that if many ſuch curves, or hyperbolic rays, as m ML, 5 


NG, Sc. be deſcribed, interſecting the hyperbolic waves AL 


G, HMN, Sc. perpendicularly, they cannot meet exactly in 
one point C, tho' they may approach nearer and nearer towards 
C, and arrive to a diſtance leis than any given diſtance ; where- 
tore, theſe hyperbolic rays are to be ſuppoſed to proceed from a 
corpuſcle C of ſome extenſion, and not from ſome mathematical 
point, which 1s very proper ; for ſound is produced from the 
colliſion of bodies, — not from the tremor of one ſingle ma 
thematical point; nay, ſince all the waves, propagated from the 
ſonorous body, ſhould as we have ſhewn above, be ſimilar by- 

rbola's, it is proper to conceive the ſonorous body C as a very 
minute fibril, frequently vibrating, and whole ſmalleſt, and as it 
were, initial wave 2, 3, 4, is almoſt infinitely mall, and really hy- 
perbolical, or rather the phyſical Apes of tomc hyperbola 1 p 


e rectangle PQR ; wherefore, the angle PL 
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that the oſcillatory fibril of the ſonorous body C, whilſt ſtruck 
upon, is by the foree of percuſſion driven from its direct ſitua- 
tion 2 C 4 into the concave poſition 2, 5, 4; and then again re- 
ſtored by the force of a very ſtrong elaſticity and its owa tenſion, 
it wells into the convex hyperbola 2, 3, 4; and thus vibrating al- 
ternately it expands its tremors into. hyperbolic waves, always 
fimilar to the initial waves 2, 3,4 and 2,5,4 both upwards and 
downwards, and in a free medium ; but ſhould the fibril happen 
to be impeded by the interpoſition of the earth CE, whoſe 
center is T. it may propagate its 8 waves only upwards, 
and deſcribe the phonical ſphere deviſed by the Archbiſhop, 
whoſe inferior part is interrupted, and defined by the terreſtrial 
hemiſphere ; but ſhould the doctrine of F. Pardies, in the 8 tſt 
article of his ſtatics, hold true; vis. that extended ſtrings do by 
their own weight really aſſume an . figure, ſuch as 2, 5, 4, 
whoſe center 1s the ſame with that of the earth, it is plain, that 
this would confirm our author's hypothefis ; for hence a reaſon 
might be aſſigned. why any fibril of the ſonorous body C, whilſt 
ſolicited to 8 vibrations, would expand itſelf into the 
byperbola 2, 5,4, having its center in the center of the earth T, 
= in like manner ſwell into another hyperbola 2,3,4 equal. 
thereto, and from thence diffuſe its tremor into other larger hy- 

bola's, all whoſe center would be O, equally diftant from the 
onorous body C, as this laſt itſelf is diſtant from the center of 
the earth; wherefore the diſtance CO, equal to the ſemi-dia- 
meter of the earth, would determine the boundaries, beyond 
which no ſonorous wave could be propagated; and no ſound be 
heard; and the line OS, as being the aflymptote of any number 
of hyperbolic rays, wherein ſound 1s conveyed, would conſtitute 
the limits of thoſe happy regions, wherein we may philoſophize 
ſecurely and without interrup%on: But that none may contemn 
this ſpeculation, becauſe any fibril of a ſonorous body, as being 
very ſhort and greatly diſtended, ſhould always ſeem to continue 
in the ſtreight poſition 2 C4, and never be inflected into the 
concave or convex hyperbola's 2,5,4, 2,3, 4, it is further to be con- 
hdered, that the greater the axes of hyperbola's are, the more 
they are enlarged, and the nearer they approach to a right line; 
therefore, on account of the vaſt diſtance of the centers T, or 
O, as the lines, which falling bodies deſcribe, tho' tending to- 
wards the center T, are taken tor paralle] lines, and the arch of 
an horizontal circle confounded with its tangent ; fo in like man- 
ner theſe initial hyperbola's 2,54 23,4 may be ſaid almoſt to 
coincide with the right line 2 C 4; whence, the incurvation of 
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the vibtating fibrils in a ſonorous body is not ſenſible, nor does 
the ſpecies of 'the' hyperbolic waves diſcover itſelf, till being di- 
lated into a larger ſpace GLA LG they approach nearer their 
center ; Yer fil it is to be obſerved, that from theſe principles 
it would follow, that ſound could nat be diffuſed laterally, be- 
yond, the ſpace comprehended by the extreme en rays 
2, 9, 8g, 46, ), C, to which the right lines Ta, T4 wou 

drawn from * center of the earth thro” the extremities of the 
vibrating fibre; and, indeed, the tremors of that fibre would 
not be propagated in any other direction, than in the lines Ti, 
T3, T4, and other intermediate lines, comprehended by the an- 
gle 2 1 4, and correſponding to each, particle of the ſame fibre; 
therefore, the Tpace without the ſaid hyperbola's 2,9;8 g. 457167, 
would have ho harmonical tremors, nor according to the Arch. 
bichop could the phonical ſphere be extended to the entire beni - 
ſphere of the earth; therefore, no one ſingle fibril of a fonorou 
bady can ever really vibrate, but it muſt alſo affect, and in like 
manner ſo}icite to harmonical tremors other fibres, with'which it 
is connected, and between which it lies diſtended,” which again 
mutt affect others; juſt as the tenſe ſtring of a mufical inſtrument, 
does evidently communicate its tremors or vibrations to the wood, 
to which it is faſtened; therefore, upon ſtriking the fibre of a 
ſonorous body, the harmonic ofcillatiuns are tratisfuſed. into other 
bodies, with which it is either mediately or immediately conttec- 
ted; tho' they being always more and more weakened, and at 
length becoming inſenſible, are farther and farther diffuſed over 
the ſuperficies of the terreſtrial hemiſphere, as appears upon a 
plying the ear to the ground, or hearing greatTounds at a confide- 
rable diſtance ; therefore, other ſonorous hyperbolic rays, proceed 
alſo from other places, whereby thg Archbifhop's phonical ſphere 
may be tufficiently filled. „ 

. Grandio proceeds to the ſecond query, and gives à mote 
general ſolution thereof; ſuppoſe any ray, either of light vr 
found, N 7 G, changed by its continual refraction, into any curve; 
the queſtion is, to find by what law the denſity of the medium at 
different heiglits, muſt be ſuppoſed to be varred, that ſuppoſing 
the ſign of retraction to be always proportional ro the denſity of 
the retracting medium, that ray may be formed into the curve 
fought. 

Per N 2G be the axis of the curve, which the reſracted ray 
deſcribes; let CO be a right-line, in which tak ing any point C 
deſcribe with any radius CL the quadrant of a circle L Pp, and 
drawing any where à tangent NR, 7 7, to the 1 

om 


be tangents, 
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from C draw a radius parallel to the tangent, and meeting the 


uadrant in P, and drawing. PF parallel to the axis, let it meet 
te ordinate N perpendicular 55 the axis, in the point F; the 
curve EF E, formedi hence, expreſſes by its ordinates FQ, f 45 
the denſities of the medium, at different heights; for C P being. 
allel to RN, the angle PCB will be equal to the angle which 
the refracted ray Nn forms with the perpendicular in the point N; 
and therefore, B P, or FQ will always: be. the fine of refraction, 
taking CP for the whole tine; wherrfore, ſuppoſing this lam ot 
refraction, vis, that the ſine of refraction is proportional to the 
denfity of the medium, the ſame EQ. will expreſs the denũty Of. 
the medium, at the height Q or N, a. point cqually high, dh?” 
which the ray paſles. QE. D. i We 
8 | | I I 
In 8. Grandio $ problem, where NN,. 5 becauſe | Spe 1 


'r 75 f 

if FQ, the exponent of the denfity of air, be called Z, 
Z will be = ras or taking r and CP: for; 
X * — n e e 


5 then Z iN — and ſuppoſing, anne 


EN ＋ . | 
perbolic wave is equilateral, and conſequently; the ray a favilar 
equilateral hyperbola, y=Y becauſe, t, Z will be == 
1 | 
„ FE =. But becauſe, both M. Hermannus in Af. Lig 


1706, and Dr. Gregory in his Afronom. Lib. 5, demonſtrate, 
that the curve, which determines the degrees of the denſity of the 
air, is the logarithmic; 1b that the * OOo, or X ate 
the logarithms of the exponents of the denſity ot the air in the 
points Q; it is plain that the curvature N G, of the continually 
refrated ray Nn is deicribed by ſuch a law, as that the co-fines' 


of incidence, and refraRion, raiſed to the power — have a ra- 


tio compounded of the ratio of the right fines, raiſed to the like 
power, and of the ratio of the logarithms of the denſities: More- 
over, tho we ſhould allow, that the common law of the refraction 
of light gives the ſines of incidence and refraction, proportional 
to the denſities of the medzum's, yet that proportion may not poſ- 
fibly be ſo exact, ſeeing * of the ſines in the refraction 
| 2 2 out 
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out of air into glaſs, is nearly ſeſ ,utalteral, and air upwards of 
1000 times more rare than glaſs; but when geometricaans found 
that the fine of refraction became greater, in mg into another 
medium, according to the greater facility with which light pe- 
ne rates that medium in the common hy potheſis, or according to 
the greater difficulty, in the hypotheſis of Des Cartes; who, on 
the contrary ſuppoſes, that light ſuffers a greater refraction on ac- 
count of the greater difficulty, in a rarer, than a denſer medium, 
(as heavy bodies, becauſe of the greater difficulty in penetrating 
denſer bodies, are more refracted in theſe, by receding from the 
perpęndicular) and that both laws agree in this; viz. that ac. 
cording to the greater rarity of the medium, the greater would be 
the refraction; hence it came to prevail, that the fines were {aid 
to be proportional, not to the facility or difficulty of their paſſage, 
one or other of which is called into queſtion by ſome, but to the 
rarity of the medium, in which all agree, tho' the true propor- 
tion does not entirely anſwer thereto in the ſame geometrical 
ratio; therefore, whenever mention is made of denſity or rarity, 
perhaps the facility of paſſage in the common hypotheſis and 
difficulty in the Carteſian, might be ſubſtituted for it, excepting 
where it is ſaid, that the rarity varied by the weight of the in- 
cumbent air, anſwers to the heights, as numbers to their loga- 
rithms, which is ſtrictly true. 


An Account of Roman Antiquities found in Yorkſhire ; and 4 
Storm of Thunder, Lightning and Rain; by Mr. Ralph 
Thoresby. Phil. Tranſ. N“ 319. p. 289. | 


NE of the Roman monuments, found at Alellecum was 

evidently an altar, having the Diſcus or hearth very plain 
on the top; another tho” exactly made in the fhape of an altar in 
all other reſpecte, yet wanted the Diſcus or Lanx on the tap, and 
Mr. Thoresby never ſaw any without one; and it ſeemed too 
mall (being but 18 inches high and 6 broad) far a commemora- 
tive monument; the three rolls, or wreaths on the top, were ſo 
entire, that it was plain, that there never was any thing elſe 
wrought thereon: Now, whether any of the Roman Ara, or 
Altaria, were made without a Di/cus, or hearth, Mr. Thoresly 
could not determine. 

On the 5th of Augyft, 11508, Mr. Thoresby, being at the 
Spam, at Harrow-gare, near Knoresbrough, where: Levi a 
Fete 
i 


actous proſpect on the open foreſt, he obſerved the motion of 
the clouds and ſtorm, which began in the weſt, wheeled about, 
by the north and caſt, to the ſouth ; when night drew on, there 
appeared dreadiul lightning, the intermiſſion between the flaſhes 


being 
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being very ſmall, and the claps of thunder very loud; the lightning 
burnt downa barn near Scarbrough ; near crows ga. about 
fix miles from Ripley, one Thomas Horner and others, fl ing 
from the violence of the rain, which ſeemed rather to fall in 
ſpouts than drops, took ſhelter in a neighbouring barn ; from 
whence, after ſeveral dreadful] thunder-claps, they were expelled 
by the bolt, as they termed jt, but really the lightning; which 
ſinged the hair of he ſaid Thomas Horner, threw another perſon 
backwards, who was climbing up the hay-mow, left a ſulphureous 
ſtench behind it, and at length, burnt down the barn and hay: 
The inundation was ſurpriſing, it tore up much of the road, and 
ſtreet, from the church of Beverly to the bridge, and dug pits in 
ſome places ſeveral yards deep, threw down part of a barn and ſta- 
ble, and ruſhed into moſt of the houſes in the town; in ſome the 
water was as high as the ſoles of the windows, and blocked up the 
door of one houſe with gravel, almoſt to the very top; ſeveral 

rlons were in imminent danger, but there was only one woman 
r ſhe was hurried away by the violence of the ſtream, 
and not found till the fourth day aſter; it removed a large oak 
ſeveral yards off, bore down the moſt part of four wooden 
bridges, and left at the end of the large ſtone bridge, or within 
about 100 yards thereof, as much gravel, Sc. as was computed 
at above 1000 cart- loads; in another place, it left a _ quantity - 
of ſtones and gravel : This ſeems very remarkable, becauſe effec- 
ted by the rain alone; for notwithſtanding all this inundation, 
the river Nidd kept within its channel. 


Microſcopical Obſervations on the Palates of Oxen, c. by 
M. Leewenhoeck. Phil. Tranſ. N“ 320. p. 294. 


Leewenhboeck took a cow or ox's head, and cut out the 
« roof or palate, cloſe to the throat, whilſt warm, and 
ſqueczing it gently, he could perceive, ſmall, round, protuberant 
and tranſparent drops, iſſue out of ſeveral parts thereof; and 
"—_—_ it a little harder ſtill, there enſued a yellowiſh liquor : 

e took the uppermoſt ſkin of the ſaid part, and viewing it thro' 
a microſcope, he obſerved, that upon moſt of the places from 
which the afore1aid liquor proceeded, there was a round ring or 
circle, ſomewhat of a darker colour than the ſkin, or membrane 
that lay next it; he could likewiſe perceive ſmall holes, or orifices 
in ſome of the {aid places, from which the liquor came, and the!c 
moiſt places were not all at equal diſtances from each other: From 
theſe | ear he began to conſider, whether the contracted parte 
{which he had —. in the membrane, after it was ſlipped 2 ) 
rom 
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from whence the liquor proceeded, were not valves, thro? which it 
was conveyed into the mouth, but none of it admitted to return 
the lame way: He moreover diſcovered in tne {aid ſkin, or mem- 
brane, a vaſt number of exceeding ſmall. protuberances, that 
ſtood cloſer to each other, than the = upon a man's head; he 
likewiſe obſerved in the uppermoſt thin pellicle, holes fo very 
ſmall, that they almoſt eſcaped. his fight, tho' he viewed them 
thro' a microſcope ; for, notwithſtanding the ſkin appears to the 
naked eye very {mooth, and poliſhed, yet he could diſcover fe. 
veral parts of 1t overſpread. with protuberant particles, which far 
exceeded the above. mentioned particles in largeneſs; he judged 
them to be thicker at the root than a hog's buſtle, and about the 
diameter of the ſame in height; when theſe laſt protuberant 
part cles were d iveſted of the ſkin that lay upon them, he could 
rceiye each of them armed with pointed particles; upon yiew- 
ing the rough ſkin that lay under the thin ſkin, he likewiſe per- 
ceived therein ſlender fibres, or briſtles of. a darkiſh colour, that, 
paſſed ſtrait thro' the ſaid: ſkin, correſponding with the ſmall 
protruberances and little orifices, he had diſcovered in the upper- 
moſt ſkin: From this obſervation, he imagined that the laſt 
mentioned orifices, and the little fibres in the thick rough part, 
were thoſe. oblong particles that receive the juices, and, alſo pro- 
duce that ſenſation, called taſte ; afterwards, he viewed thoſe 
parts, that lie under the thick rough part, and in ſome places 
they appeared to be nothing other than yellow and white * — 5 
about the bigneſs of a coarſe grain of ſand; and each ot theſe 
glandulous bodies conſiſted * a great number of ſmaller par- 
ticles, with cach of them a different figure, and lying involved. 
as it were, in each other, and about the bigneſs of the particles 
of fat; and indeed, one would be apt to take them for ſuch ; but 
when they were ſuffered to dry, they were fo ſhrunk up, that 
one could hardly diſcover any of their parts; but upon moiſten- 
ing them again, they reſumed their former figure; whereby 
M. Leercenbocck was convinced, that they were not particles of 
fat; and between the ſaid parts there ran a great number of vel 
ſels, which he did not take for blood! veſſels; and allo, each 
gland ſeemed to be ſurrounded with a membrane; the uppermoſt 
tkin was covered with a very thin membrane, which was not 
very cloſely united thereto; and this membrane he ſuppoſes, is 
what is eaſily ſeparated from the ſkin that lies under it, by the 
hot or ſharp moiſture ; he often ſeparated the ſecond ikin, 
wherein the above-mentioned valves were, from that rough part, 
that lies under it, which may alſo be called a ſkin, and whe in 
ome 
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ſome places was about fix times as thick as the uppermoſt ſkin; 
and he as often obſerved, that the ſkin which he leparated, did 
not only always remain faſtened to the valves; but Iikewiſe part 
of the veſſels, to which the valves were united, remained ſeveral 
times faſtened thereto and theſe veſſels'run into the figure of a 
tap, or funnel, that is become narrower inwards. 

Plate V. Fig. 4. A BCD repreſents thro' a N - 
ſmall particle of the above-mentioned membrane, in which the 
round protuberant particles are oppoſed to the fight; EE allo 

reſents the aforelaid valves, which are ſeldom ſo cloſe, as here 
ſnewn; and he ſeveral times diſcovered in the middle, that is, in 
the dark part of them, an orifice, which he judged to come by 
chance, and which is entirely ſhut up, when there are no juices 
conveyed out of them: He alſo diſcovered ſeveral long, ſlender, 
and pointed particles, which he took to be tooted, or planted in 
the Kin, with a pointed extremity, and that theſe produced the 
above · mentioned protuberances ; and tho' he did not percetve 
quite ſo many of theſe long particles, as he did of the protube- 
rances, yet he concluded, that the long particles were at firſt as 
numerous as the other; but that a great many of them, in ſepa- 
rating the ſkin, might have remained ſticking therein, as has 
often happened to him in operations of the ſame nature: He af- 
terwards obſerved, that when he diſſected the kin, in which the 
aforeſaid oblong pointed particles were ſheathed, the ſaid par- 
ticles were 4 to the parts that lay under them, and there 
twice as thick as at their upper extremity, and as near as he 
could meaſure them by his eye, as long as four times the dia- 
meter of the hair of one's head: Now, as theſe pointed parts, 
which were fixed in the aforeſaid protuberances, were oppoſed to 
the fight with the points uppermoſt, he could not eaſiſy make 
any oblervativn on them; Wherefore, he cut off one of the ſlen- 
det particles from the reſt, repreſented as it mig thro* a 
microſcope” by Fig. 5. FGHI; of which FG ſhews the under- 
moſt part, which is the ſocket as it were, of the pointed parts, 
and IH the faid pointed parts. | 

When herhad ſeparated the ſkin of another ox's roof or pa- 
late, and cut it thro* into very thin parts, he obſerved a great 
many little holes, and inany more parts, that were ſtopped up, 
wherein the long pointed particles remained ſticking; whereupon 
be cut it a-croſs, 'and obſerved, that the aſoreſaid pointed particles 
ſtood ſo thick by each other, that there was not the breadth of a 
hair between them: Having obferved that the roof of the ſald 
% was cloſely united to the bone, that lay under it, he 3 

the 
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the external part of that bone, and with wonder diſcoverad 
therein ſo many pores, or holes, as ſtood cloſer to each other, 
than the hair of one's head; however, he perceived a great 
many of them ſo cloſely ſhut up, that he could diſcover no aper- 
ture in them; and the largeſt of thoſe pores (which were but few 
in number) were as big as the diameter of the hair of one's head, 
and in one of them there alſo ſeemed to be a blood - veſſel. 

M. Leewenhoeck, examining the inner parts of the noſtrils of 
a cow, or ox, obſerved that each fide of the mouth (which may 
be called the lips) was furniſhed with a great many pointed pat 
ticles, that were very thick in the inner ſkin, and being round, 
ran into a very ſlender point; he alſo made his obſervations u 
the ſkin of * of the ſaid parts, which were very ſtrongly 


united to the parts that lay under them, and he found that one 


of thoſe parts that lay within, conſiſted of a great _ pointed 
particles, much thicker and longer, than thoſe he had diſcovered 
in the inner parts of the tongue of an ox, or hog. 

Fig. 6. KL MN repreſents as it appeared to the naked eye, 
a very ſmall particle of the above-mentioned parts, only that it 
is not ſo thick, and large as it ſhould be, its parts having been 
dried and ſhrunk up, and beſides, it was of the ſmalleſt fize of 
any he had 88 * 1 * 

Fig. 7. KST repreſents a very ſmall piece 
„ . — of * ſecond kin, and in 
which ſome of the pointed parts were ſtanding out, but moſt of 
them lay cloſe upon the ſaid particle; he obſerved, that tha: 
pointed part, repreſented by 8, ſtood out farther than the reſt, 
and that it conſiſted of ſeveral long particles united together, the 
longeſt of which ſtood out 2 the reſt, and ran into ſuch 
ſharp points, that they appeared thro' the microſcope, as the 
point ot the ſmalleſt needle does to the naked eye; and the rea- 
fon why we cannot always fee theſe ſharp pointed particles is, as 
M. Leewenbvoeck ſuppoſes, becauſe they are ſo united to the two 
{kins, with which they are covered as 1t were, that they cannot 
be ſeparated therefrom, without leaving ſome particles ſticking 
in one part or other; he likewiſe obſerved ſome particles, whole 
extremities conſiſted of four diſtinct points of equal length: In 
ſome of thoſe ſharp pointed particles, as repreſented in the laſt 
figure by Q and R he could very plainly ſee, that each of them 
conſiſted of three long particles, and that in the middle the 
longeſt ; from whence 4 conſidered, whether each of thoſe long 
particles conſiſted of other long particles, which on account of 


their exceeding ſmallneſs, might eſcape his fight: M. Lene 
bel 
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Joeck found, that the thinneſt part of an ox's tongue conſiſts of 
bony particles, and that in thoſe parts, there 1s no taſte; now we 
know, that an ox in chewing his ſood, does not only grind it, by 
opening aid ſhutting his mouth, but by the continual motion 
the lower Haw, from the left to the right fide, turns it over the 
hindermoſt teeth, by which the food is ſtill more broken, and 
ground, than it could be by the direct opening and ſhutting of 
the mouth, as aforeſaid 5 now if we ſuppoſe that by the above- 
mentioned motion, the food is - conveyed amongſt the various 
parts, a {mall particle of which has been repreſented by K LM 
N Fig. 6. and that thoſe parts, by the motion of the mouth, 
cauſe fuch a prefling, or kneading of the particles of the food 
lying amongſt them; the ſaid food is inſinuated, as it were into 
4 parts, and by this means a ſtronger ſenſation of taſte pro- 
duced in chewing it again, than the tongue felt at firſt; and 
thus, what is wanting in the tongue to reliſn the taſte, is doubly 
compenſated to it, by thoſe parts in the fide of the mouth: He 
diſcovered a vaſt many ſmaller pointed particles lying in the ſin 
between the greater particles, and faſtened in the lower parts, 
and as cloſe to each other as the hair of one's head; the points 
of theſe ſeemed to him to be moſtly obtuſe ; afterwards, he ob- 
lerved, that a great many of them were thick, cloſe at the root, 
and that their uppermoſt part was thrice as ſlender as the lower- 
molt ; from which diicovery he concluded, that they were all of 
them of ſuch a figure, and that in ſeparating them from the 
ſkin, moſt of the ſlender parts were broken off, and left ſticking 
therein; and when he traced them into the under parts, he tound 
that they were thrice as long, as where they had lain in the ſkin, 
that was taken off; and — they terminated in a great num- 
ber of very ſmall veſſels, they were alſo about four times as 
thick, as where they were fixed in the ſkin: M. Zeewenhozck 
thought, that as he ſuppoſes the ſaid particles to be endued with 
a little of the juices 2M} the food, which we call raſte, whether 
each of thoſe particles might not imbibe a ſmall quantity of thoſe 
juices, and convey them ſo far, till they arrived at the exceeding 
{mall and ſlender blood-veſſels, called the veins; and whether 
theſe juices are filtrated or ſtrained, as it were thro' the coats of 
the veins, and ſo conveyed to the heart, and thus rhe body re- 
ceives a little nouri ſhment from the mouth; now if each gf thoſe 
particles in the mouth ſhould in the ſpace of an hour derive 
down to the body no more than the thouſandth part of a very 
Hall drop of the juice of that food, which the ox ears or chews, 
Vor. V. 5 A a what 
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what a vaſt quantity of nouriſhment muſt the body receive from 


the mouth in any tract of time. | 


An Experiment of the freezing of common Water, and Water 
1, exhauſted of Air; by Mr. Francis Hauksbee, Phil. Trani. 


320. p. 302. 


XA R. Hauk bee procured a couple of glaſſes, of the figure 
| of that in Plate V. Fig. 8. both which when filled with 
the different waters to a determinate herght, ſuppoſing at a a he 
conveyed into the freezing mixture (which was nothing elſe but 
a compoſition of ſnow, and bay- ſalt powdered pretty fine) where 
they did not remain above three or four minutes of time, before 
the congclation began in each of them; which was very diſcer- 
nible, by the aſcent of the water in their reſpective tubes, above 
their firſt height 44; and in about an hour's time, it had aſ- 
cended in that glaſs, which contained the water exhauſted of air, 
at Jeaſt fix inches; but in the other glaſs, which contained the 
common water, not ſo much by an ab. + and upwards; there was 
a diſparity in the contents of the two glaſſes, the laſt mentioned 
being leis by 4 than the other, which contained not full four 
ounces ; it was obſervable, that whilſt the glaſſes remained in 
the frigorific mixtute, ſmall bubbles of air continually aſcended 
in that filled: with common water, but not the leaſt fign of any 
ſuch appearance in the other: Aſter taking them out of the 
above mentioned mixture (which was better than an hour from 
their firſt putting in) he poured from them the uncongea led wa- 
ter, which gave him an opportunity of diſcovering the various 
figures, into which the ice had ſhot itſelf; that glaſs, which con- 
tained the water exhauſted of air, appeared all over its ſides, and 
upper part, to the very neck þb, of divers figures, much re- 
ſembling thoſe of ſalts; the bottom part c c was ſeemingly ſolid, 
but whitiſh, as if it was interſperſed with very minute vacuities, but 
not like thoſe cavities, which are very obſervable in the freezing of 
common water; and what was very remarkable was, that they 
appeared in great numbers at the bottom of the other glaſs, of 
an oblong figure,” ſeemingly pointing from the circumferetice all 
around to the center; there were none of thoſe abovementioned 
 falt-like figures on the fides of this, as 6n thoſe of the other, 
but it was almoſt clear of any ice ſaving towards the upper part 
near the. neck, where a little had faſtened itſelf with thoſe ob- 
long bubbles, pointing from that part downwards, and inclining 


to the center: From all which Mr. Hauksbee concluded, that the 
ice 
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ice produced from the water exhauſted of air, was equally aug- 
mented in its bulk, in proportion to the quantity of water, from 
which it was produced, as that which proceeded from the con- 
gealed common water; for had the glaſſes been of equal contents, 
he ſees no reaſon to doubt, why the water ſhould not have been 
equally frozen in both, and the aſcent of the unfrozen part 
thereof have been much the ſame in their ſhanks; but if there 
be any difference, the water purged of air {gems to claim the 
eaſieſt diſpoſition to be frozen: Mr. Hauksbee exhauſted the wa- 
ter of its air in the following manner. 

After firſt boiling it well over the fire, he afterwards inclyded 
it in Vacuo, where it remained in that ſtate till it was cold; then 
taking it out, he preſently proceeded to the experiment; which 
ſucceeded alike on two ſeveral trials. 
An Experiment of the freezing of common Water, tinged with 

a Liquor ſaid to be extracted from Shell-lac; by the Same. 

Phil. Tranſ. N“ 320. p. 304. 62. gts, 009 Sig 


| + HIS liquor is a very deep red, an4 a ſmalt quantity of it 


will tinge 20 times as much common water, of a, very 
good ſanguine colour, hardly tranſparent ; he found that this. li- 
quor, extracted from lac, would not freeze; for during the 
coldeſt weather, it retained its fluidity, and when mixed wich 
water, and expoſed to freeze, the water would ſoon be congeaà led, 
and ſo much of it as underwent the change, appear of a fine but 
pale tranſparent red, the body of the colour retiring into the- 
middle in the form of 4a e e Plate Wk 4 9. and entirely. 
opaque; and when no more of the mixed dt freeze, 
he took the ice out of the glafs, by juſt warming its fides By a 
fire; and pricking the dark part thereof with a 2 of wire, he 
found that the red liquor immediately ſucceeded thro the hole; 
he had made, ſeemingly as pure, and as abſtracted from any: 
mixture of water, as 4 feſt put into it; and he alſo Wan 
that this red liquor was ſomething ſpecifically heavier, than com- 
mon water; another thing very remarkably was, that this retired” 
liquor, as it ſeemed to keep at an equal diſtance from the fides, 
of the glaſs, fo it likewiſe did rod the bottom and top, which 
upon repeated trials anſwered alike. n $14, 

Mr. Hauk bes likewiſe mixed ſome common water with a ſtrong! 
purple liquor, made from logwood, boiled in water, wherein 
alum had been diſſolved; a little of this would give a ſtrong 
tincture to a pretty large quantity of fair water, and when ex- 


poſed to freeze, would retire towards the middle, leaving the 
A a 2 Ht firſt, 


= 
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Grſt frozen water of a very pale _ in compariſon of the 
middle part; which when he had taken out of the glaſs, and 
broken it, he found that it was frozen thro; but of ſo dark a 
colour in the middle, that it came near a black, 


An Experiment of weighing in common Water Bodies of the 
ſame ſpecies, and of an equal Weight in common A ir, but of 
ve y unequal Surfaces ; by che Same. Phil. Tranſ. Ne 320. 

p 306. | 
R. Hauk bee took an exact ſquare inch of ſheet-braſ 
which is more folid and cloſe, than what is caſt) weigh- 
ing juſt 482 grains; he afterwaids cut ſquare inches of braſs 
tel, of the ſame weight, and to the number of 255: Now 
thele being of an equal weight with the other fingle piece in 
common air, he concluded from the inequality of their Furf, 
that a conſiderable diſproportion in their ſpecific gravities. woul 
enſue, upon weighing them in water, which would touch fo 
many parts of the 0 in one, more than in the other; and 
from what 1s generally aſſerted, that the ſmaller the bodies ate, 
the diiproportzon. of their bulk to their ſuperficies increaſes; 
and that ſuppoſing them infinitely tmall, as gold diſſolved in 

Aqua . or ſilver in Agua fortis, that then the ir ſuperficies 

are touched in ſo many points by the conta ining menſtruum, 28 

is in ſuch a diſproportion to their diameters, or bulk of matter, 

as diſpoſes them to remain ſuſpended therein; this he takes to be 
the general ſolution of that eee ; yet when he came to 
bring it to the teſt, he was ſurpriſed to find no more than two 
grains difference, the fingle piece weighing in the water about 

422 grains, and all the * 2 bodies together, hardly two grains 

leis; and this upon two or three accurate trials ſucceeded alike: 

Now fince there is ſo ſmall an inequality between bodies of the 

ſame ſpecies, weighed in water, whoſe diſproportion of furfaces 

is, as 1 to 255 (for he reckons the ſides of all the tinſel bodies 
to be equal to the ſides of the ſingle braſs-piece) he concludes 

that thoſe bodies muſt be infinitely ſmall, whoſe inequality of 
ſurfaces to the ir bulks exceeds theſe in this experiment; for fu 

poſing one of theſe thin ſquares to be wrought into the form of a 

globe, he is very apt to think, that then the diſproportion of its 

ſurface to its bulk of matter would not be fo great, as in its pre- 
ſent figure: Moreover, that tho' the diſproportion of the ſorties 
of bodies, to their bulk of matter, be very great; yet, that this 
ſhould be the only reaſon, why a metallic body ſhould be ſuſ- 
pended in a menſtruum, ſpecifically lighter than itſelſ, 4 _ 

oubt- 
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Joubtfal 3 for certainly, if it was ſo, we might reafonably ex 
pect to meet with a much greater difference in the bodies em- 
ployed in the above experiment; for there it ſhould ſeem neceſ- 
fary, that where we had ſo t a differenoe in point of ſuper · 
fies, we ſhould alſo have had a difference ſomewhat proper. 
tional, in point of weight, which yet was far from being 16; and 
therefore, Mr. Hauksbee thinks there muſt be ſome other agent, 
or quality in this cafe: What we call a corrodmg 'menſtraum, 
Mr. Hauksbee takes to be a flnid adapted to atttact ſuch, or ſuck 
a body, as we find that none of them operate alike on all but 
Agua regia is adapted to ſeparate the parts of gold, and Au 
forts; thoſe of filyer: Now this ſeparation of their _= ſeems 
to proceed from a mutual attraction between the menſtruum and 
the immerſed body, and both of them ſeem to act on each other 
with greater vigour, than than either of their on particles do: 
upon their contiguous ones; by which means a ſeparation of 

muſt conſequently enſue; and thus being at liberty, they become: 
one body with the menſtruum, and by their mutual attraction 
remain ſuſpended in any part thereof; and in this caſe that one 
menſtruum ſhould act one body more than another, is nothmg 
more extraordinary than why the magnet ſhould affect iron only. 


A Account of Iuundations, monſtrous Births, Appearances in 
the Heavens, Sc. by Ar. Neve, irh Obſervations ou. 4 
Solar Eclipſe; by Mr. Derham. Phil. Tran. N* 320 
p. 308. ; 5 


0 N the 9th of October 1706, after a very rainy day, and a 
ſoutherly wind, there happened a prodigious flood, which 
broke down ſeveral bridges, and the ſides of ſome of the moun- 
tains in the north of Feland; it came down in vaſt torrents from 
ſome of the mountains, and drowned a great number of black 
cattle and ſheep, ſpoiled a great deal of corn, and hay in the 
ſtacks, laid ſeveral houſes two or three foot deep under water, 
and broke down ſeveral forge and mill-dams. 

On the zd of July 1507, they had alſo another flood, which- 
came ſo ſuddenly down from the mountains, as if there had been 
ſome great eruption of water; and on the 26th, in the county of 
Antrim, there was a very ſudden, and ſurpriſing flood, which 
Iwelied the Six mile river, to ſuch a pitch, as to break down two 
ſtrong ſtone bridges, and three houſes, and carry away 600 
pieces of linen, that lay bleaching; it filled a great many houſes 
kveral foot deep with water, tore down ſome large rocks in its 
paſſage. and left ſeveral meadows covered a foot, or two deep in 


fand ; 
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ſand; in the ſouth-eaſt part of the county of Derry they had 
that day but little rain, with ſome thunder; but beyond the 
mountains, in the north-weſt part of the county, there was x 
great flood in the river Roe. 

In 17506 a cow within a mile of the city of Derry, calvd 
fix living calves. _ 

In the ſame year there was a monſtrous human birth at Ton. 
don-derry, with two heads, four arms, and but one body at the 
nayel ; it was of both ſexes, female on the right, and male on 
the left fide; the right hand of the male was behind the female 
back, and the left hand of the female behind the male's back, 
thus embracing each ather ; this child, or theſe children were 
born alive, but lived but a little while. 

On Sunday, the 16th of November, 1707, after a froſty morn. 
ing, and fair {till day, the wind at north-weſt, about 4 an hour 
after 8 in the evening, there appeared a very ſtrange light in the 
north, called by ſome the northern ſtreaming ; the evening was 
clear and ſtar- light, only the horizon was darkened with con- 
denied vapours in the north, reaching about 10 or 15 degrees 
above the horizon; from this cloud proceeded ſeveral ſtreams, or 
rays of light, reſembling the tail of ſome camets, broad beloy, 
and terminating in points above; ſome of them extended almoſt to 
the tail of Urſa minor, and all of them were nearly perpendicular 
to the horizon, and as bright, as if the full moon had been riſing in 
the cloud; but what was moſt ſurprifing, was the motion of the 
dark and lighter parts running ſtrangely thro' each other in a mo- 
ment, ſometimes to the eaſt, and ſometimes to the weſt; it conti- 
nued about 4 af an hour, after Mr. Neve firſt {aw it, often chang- 
ing its appearance, both as to figure and light, being ſometimes 
broken, at other times entire; and there were ſeen long rays of 
light in the clear ſky, gone ſeparated from, and above $a cloud 
and none below in the cloud. 

Mr. Derham obſerves, that this light which Mr. Neve ſaw, is 
very different from that reſembling the tail of a comet; feen in the 
conſtellation of Taurus, or near it, in 1706, and called by ſome 
Aurora Borealis, a name he thinks better befitting this northern 
light, which is ſeldom, if ever ſeen out of the north. 

Mr. Der ham obſerved an eclipſe of the ſun at Upminſter, on 


S-prember the zd in the morning. 1 
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The correct The beginning of the eclipſe he could not lee 


apparent | for clouds. 


ime. 
1 The fi peeped- out of this chats 1 h 
6 1 un | u clouds, an e 
n judged by the eye, that about one tenth of a digit 
was eclipſed. | 
i Then clouds almoſt all the time of the eclipſe; 
ut at 


ban 29 A little obſcuration appeared thro! the teleſcope. 
8 32 45 A very little obſcuration thro? the teleſcope, then 
clouds, and at 

3 35 45 He could diſcern no remains of the eclipſe thro' 
| the teleſcope. 


From theſe obſervations he ſuppoſes, that the end of this ſolar 
eclipſe, was much about 8 h. 33 in the morning. | 

An eclipſe of the moon obſerved at Upminſter, the 18th of Sp- 
tember in the evening. | 

As Mr. Derbam was that evening coming from London, he ob- 
ſerved for half an hour or more, a thin ſhade poſſeſs that part of 
the diſk, where the eclipſe began, which remained a good while 
after the eclipſe was over. | 

After he got home, he made the following obſervations with 
his teleſcopes, 


The correct 
apparent . | 
ime, 


56 30] A thin Penumbra. 
57 40 A darker Penumbra. 
Still darker, which may be taken for the beginning 
of the eclipſe. 

00 oO Theeclipſe undoubtedly begun. 

1 co] The lucid parts of the moon, not long before the 
middle of the eclipſe, were 925 parts of his mi- 
crometer, 
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The correct 
apparent 
ime, 
_— - 
9 16 30 The diameter of the moon 1634 parts of the mi. 
 crometer. | 
10 23 114 The end of the eclipſe drew nigh. 


10 25 oo} A little obſcuration. 


10 26 oof Leſs, ; 
10 28 15 A very little, excepting the duſkiſhneſs aboye. 


mentioned. 


An Account of ome Roman Antiquities in Yorkſhire; h 
A. Ralph Thoresby. Phil. Tranſ. N“ 320. p. 314. 


* ON GST the ruins upon Adel or Bobop- moor, there 
were found ſome Roman monuments, which had no legible 
inſcriptions; they were 18 inches high, and only 6 inches broad, 
of a very coarſe ſtone, as Dr. Liſter has rightly obſerved,” that 


— thoſe faund in the north are ; one of theſe, as plainly 
pea 


red by the Diſcus, was one of their portable altars; but it 
is certa in, that having inſtead of the hearth, three entire 
rolls or wreaths, was never defigned for that purpoſe, 

When the Veftigia of this Roman tation were firſt diſcovered (0 | 
which vide Phil. Trarſ. No 282) Mr. Tharesby was apt to take 
it for the Adellocum of the ancients, from fome remains of the 
name in the preſent Adle, or Adel, as it is writ, both in the 
Monaſtic. Anglican. and ſome ancient charts; but having after- 
wards an opportunity of peruſing the Domesday book, in the 
Exchequer at London, he found, beſides Adele and Echope 
abovementioned, another place in the nezghbourhood, called Burg- 
hedurum or Burgdunum, which he is apt ro conclude, was the 
ancient Roman name of this ſtation: That the 1tmerary is filent 
herein, is no argument againſt it; for the names of all the towns 
in the province are not there recited, only ſuch as lie upon thoſe 
roads, that are parcicularly mentioned ; butthat it has at leaſt, the 
appearance of a Roman name may be argued, becauſe, Burgi 
was the common name by which they called ſuch caſtles, or forts, 
as were convenient for war, and well ſtored with proviſions 
corn, as appears by the authorities quoted by Cambden, and Bur- 
ton in their notes on the Roman Verteræ, or Burgh under Srane- 


moor; and the Burgundians received their name from their inha- 


biting ſuch caſtles ; and it ſeems probable to Mr. Zhoresby, -= 
the 
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the ſmall ſquare ſtones, of which the very antique church at 
Alel is built, were brought from the ruins of ſuch a caſtle, and 
thereby gave riſe to an old tradition, which continues to this day; 
viz. That Adel Church ſtood once upon Black-hill, the place 
where theſe Roman monuments were found; theelevated fituation 
of the place ſufficiently accounts for the termination of the name, 
the — or Britiſh Dunum, which fignifies a hilly or moun- 
tainous place, and which was naturalized into the Roman provin- 
cial language; within a mile of it, there are two ſcattering 
houſes, that to this day retain the name of Burden for Zurgdun- 
bead. 


An Account of the Icy Mountains of Switzerland; by Mr. Will. 
Burnet. Phil. Tranſ. No 30. p. 316. 22:4 
A” the Grindlewald, a mountain two days journey from Hern. 
Mr. Burnet ſaw, between two other mountains, a river ot 
ice, as it were, which divides itſelf into two branches, and in ita 
way from the top to the bottom of the mountains, ſwells into vaſt 
heaps, of a prodigious bigneſs; the original of which ſeems to 
have been this, vi. the tops of theſe mountains are covered with 
ſnow all the year round, this ſnow melts in the ſummer, and falls 
to the bottom, where the ſun never reaches, there it is frozen, 
which happens more eafily to melted ſnow, than common water; 
thus it has encreaſed every year, till it has reached the very top; 
the reaſon why the water has always frozen, tho' the ſun ſhines 
upon the middle of the mountain, and higher up, ſome part of 
the day, is, that the melted water runs under the ice, already 
formed, and freezes there, and fo expanding itlelf, raiſes the ice, 
above it, and ſometimes makes it crack, {9 as to frighten the 
whole neighbourhood ; and the reaſon plainly appears, becauſe 
the —_ urface being ſolid, cannot be dilated, without making 
great chinks, and that with a terrible noiſe; Mr. Surnet was 
told upon the place, that the mountain increaſes every ſeven years, 
and decreaſes the next ſeven years; but he doubts the truth of 
that obſervation 3, and if there is any foundation for it, it ſeems 
to be this, vis. that in the hotteſt ſummers it increaſes, and in 


— Jy ſummers decreaſes, there being then leſs ſnow 
melted, 


Vor. v. 5. B b 4 
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An Account of a Muſket-bullet, and the ſtrange Manner of ity 
coming out of the Head, where it had lain near 30 Tears; 
by Br. Robert Fielding. Phil. Tranſ. N' 320. p. 31). 


AT the firſt Newbury fight, in the time of the late civil 
1 wars, Dr. Fielding was ſhot on the Os perroſum near the 
right-eye, he had likewiſe his ſkull broken, with a great effuſion 
1 blood from the wound, mouth and noſtrils: The ſurgeon pro- 
bing the wound for the diſcovery of the bullet, but to no pur. 
— on the third day after receiving the ſhot, placed him hori- 
zontally to the ſun, by which means depreſſing the fractured ſcull 
with the probe, he could ſee the pulſation of the brain, but not 
diſcover the bullet ; when the Dr. —— to grow cold, his mouth 
cloſed up, and continued fo for the ſpace of half a year, till ſeye. 
ral ſplinters of bone came out of the wound, mouth and noſtrils, 
and afterwards, whenever a ſplinter was to come away, his mouth 
would cloſe, inſomuch, that ſeveral years after, he prognoſticated 
to ſome friends, that a bone was then coming out, which conti- 
nued ſo for fix or ſeven weeks, at which time finding an king 
in the orifice of the wound, he felt a bone with his finger, 

extracting it, being no bigger than a pin's head, he immediately 
opened his mouth: At the ſecond Newbury fight it healed up, 
and no art could keep it open; afterwards, for the ſpace of 10 
years or more, there was a flux of ſanious matter from the right 
noſtril, and ceaſing there, it flowed for ſome. years from the left; 
at length for the ſpace of two years, or thereabouts, the Dr. upon 
riding, would ſometimes feel a pain onthe left fide, about the al- 
monds of- the ear, caufing a kind of deafneſs, which he attributed 
to cold, but more eſpecially after riding in a cold dark night ; and 
having ſtopped his ear with wool to recover his hearing, one day 
in March or April, 1670, it gave ſuch a ſudden puff or crack, 
as made him ſtart; upon this, all that fide of the cheek h 

looſe, as if it had been paralytic, and a hard knot might be fel 
under the ear; afterwards, ſeveral tumours ſucceeded each other 
on that {ide under the jaw-bone, which made him conſult two 
phyfictans, one of which ſuſpecting the bullet, but conſidering the 
Mot, they did not think it probable; at length the tumourscom- 
ing to the throat, if he held up his head, but a little, it ſeemed 
as if one with a hook pulled down the jaw- bone, and if any thing 
touched the throat, it was as painful, as if pricked with needlees 
the Dr. being at laſt perſuaded to make ſome applications, a ſmall 
hole appeared, afterwards another, and then a third, near the 
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Ponum Adami; by theſe the bullet was diſcovered, and extracted 
in Auguſt 1672. 


Experiment, ſhewing that actual Sound cannot be tran; 
—— a , 9am by Mr. Francis Hauksbee, mn 
Tranſ. N* 32 1. p. 367. 

T O anſwer the following query, viz. Whether the ſonorous 

body in ſuch a Medium, as a Vacuum, might not ſuffer in 
ſuch a manner, or undergo ſuch a change in its parts, as to be 
rendered uncapable of being put into fuch a motion, as is requi- 
ſite for the x or production of found ? Mr. Hauksbee con- 
trived the following experiment; he took a ſtrong receiver, arm'd 
with a braſs-hoop at bottom, in which he included a bell, as 
large as it could well contain; he ſtrongly ſcrewed down this re- 
ceiver full of common air, to a braſs-plate, with a wet leather be- 
tween them; being thus ſecured, it was ſet on the pump, where 
it was covered with another large receiver; and in this manner 
the air, contained between the outer and inner receivers, was ex- 
hauſted ; and the clapper being made to ſtrike the bell, Mr. Hausſ- 
bee found, that the found was not tranſmitted thro' the Vacuum, 
tho' he was ſure there was actual ſound produced in the inner 
receiver: And this plainly ſhews that air is the only medium for 
the propagation of ſound. 


An Experiment ſhewing the Propagation of Sound, tranſ- 
mitted from the ſonorous Body zo the common Ar, in one 
Direction only; by the Same. Phil. Tranſ. No 32 1. p. 36g, 


R. Hauksbee in order to try whether ſound (propagatet in 
a receiver, having a communication with the open air, at 
one ſmall aperture only, but otherwiſe entirely ſurrounded by a 
Vacuum) would be increaſed, or continue founding . at each 
ſtroke, that ſhould be given the bell, than it would do, were 
not its body encompaſſed with fuch a medium, he included the 
bell, as in the former experiment; only to the upper part of its 
receiver, a box was ſcrewed, with collars of leather, and on tlie 
top of the outer receiver, a bra{s-plate was laid, with a wet lea- 
ther between, and to the middle of this plate, was likewiſe 
{crewed another braſs box with collars as before; theſe receivers 
when placed on the pump, had their boxes ſtanding directly one 
over the other; thro both of them in that poſition, he paſſed a 
hollow braſs. tube, which exactly fitted their perforations; thus, 


the inner receiver had a communication with the external air, and 
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the outer receiver was thereby ſecured from the ingreſs of the cir. 
cumambient medium: Now, when the air contained between the 
receivers was pretty well exhauſted, and the bell ſtruck, the ſound 
was ſenſibly very vigorous, and nearly as great, as when no air at 
all was exhauſted ; yet if one's finger was applied to the aperture 
of the hollow braſs-tube, the ſound would be ſo much impaired 
as but juſt to be diſtinguiſhed: By this we ſee, that tho' ſound. 
in that ſtate, cannot be tranſmitted thro” the receiver, that include; 
it, by means of the circumambient Vacuum, yet the receiver is 
certainly ſtruck therewith; but finding no conveyance that way 
it —— and makes its paſſage where it finds the leaſt te. 
fiſtance ; nor did Mr. Hauksbee oblerve, that tho* the ſound had 
but one paſſage, and that but a ſmall one, from its receiver, that 
it continued any longer after the ſtroke, than if it had been 


made in the open air. 


An Experiment on the propagation of Sound thro' Water, 
| . by the Same. Phil. Tranſl. N“ 32 1. p. 371. 
A*® in the former experiment, the receiver which contained 
the bell was ſcrewed down to a braſs-plate, with leather; 
between; ſo in this it was with its bell ſuſpended, in a large 
laſs-veflel, by four twine threads to the top, and as many to 
che bottom, whereby it hung in the middle between both; con- 
cluding, that theſe threads would abſorb the water, when it came 
to be poured in, in ſuch a manner, that no ſound ſhould be con- 
veyed by them from the ſonorous body, any more than if they 
were entirely water ; being thus-provided, the clapper was made 
to ſtrike the bell, whole found was ſomewhat leſs by the interpo- 
fition of the glaſs, than 1t would be, had it been made in the 
open air; however it was very audible, and might be heard at 
a confiderable diſtance; it appeared to the ear to be very harſh, 
in reſpect of the tone it yielded; but now, when the water came 
to be poured in, and the inner receiver ſurrounded by it, at leaſt 
an inch and an halt from the neareſt part of the outer glaſs, the 
clapper was again made to ſtrike ; and the found was — 
very little leſs, in reſpect to its audibility, but much ſweeter and 
graver, at lraſt two or three notes deeper, than it was before. 


Ar 
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explanation of the Figure of a Pagan Temple, at Cannara 

* Jaller, by 2 Ab — Phil. Trani. N* 321. 
p. 372. 

LATE V. Fig, 10. repreſents the rocky mountain Can- 

nars in the iſland of Salſet, belonging to the Portugueſe, 
with the temple and caverns; A the temple; and ſacrificing 
place, like the choir of a church, arched and ſupported by 45 
pillars, all cut out of the rock; B the altar in the farthermoſt end 
thereof, 11kewiſe cut out of the rock, with a narrow canal, about 
the foot of it, which Mr. Fuart ſuppoſes, was deſigned to be 
filled with waterz DDD the varions irregular paths of aſcent, 
ſome cut out in ſteps, reſembling ſtairs; 1, 2, 3, &c. the various 
caverns, moſtly of a ſquare figure, ſome larger, others ſmaller, cut 
out of the rock, whoſe roofs are cut plane, like a plaiſtered 
room ; at the door of each on the outfide. is a large ciſtern, or 
two, cut out of the rack, and full of rain water; ar leaſt 
Mr. Huart could not perceive them to be ſprings. 


Experiments made on Metals, with the Duke of Orleans's burr- 
ing Glaſs; by M. Geoffroy. Phil, Tranſ. N' 322. p. 374- 

8 5 HIS burning glaſs is three foot in diameter, collecting the 

rays of the ſun at 10 foot diſtance, where it forms a Focus 
of about three inches over, which is again contracted, by means 
of another glaſs Zens into an inch in diameter, and conſequently, 
is rendered three times as ſtrong ; its heat and efficacy far ſurpat- 
fing the force of our common fire: What was a great hindrance 
to M. Geoffroy in making theſe experiments in the Focus of this 
glaſs, was the difficulty he had of finding any ſubſtance capable 
of holding the metals in fuſion; charcoal, which is commonly 
made uſe of, is indeed a very proper ſubſtance, but it is impoſ- 
fible therewith to vitrify any one of the metals; the particles of 
the metal, when held any long time in fufion, in the Focus of 
the glaſs, are diſſipated, and fly away in fume, or ſmall par- 
ticles; the reaſon of which he takes to be this; charcoal is a 
lubſtance deeply impregnated with oily, or ſulphureous par- 
ticles; the firſt effect that fire has on metals is to ſeparate the 
lulphurcous particles; now, if in proportion as the ſulphur 
is ſeparated from the metal, the body that ſupports the me- 
tal, furniſh it anew with other ſulphureous particles, the other 
principles will never ſeparate, and the metal will always remain 


metal, and nothing but the greateſt degree of fire can raiſe, and 
ſeparate 
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ſeparate the ſulphur, and that but gradually, and in very ſmall 
particles: M. T/chirnhauſen, to whom we are indebted fo the 
making of theſe large glafles, and the firſt experiments that 
were made with them; ſays, he had vitrified metals by holdi 
them in China ware; it is true, this ſucceeds pretty well, 
vided the pieces be very thick, and the glazing taken off: ONT 
the different forts of matter M. Geofooy made trial of, what 
ſeemed beſt were the common coppels, and plates of gray fire. 
ſtone ; the coppels hold the metal a long time in fufion, in the 
Focus of the glaſs, without melting, excepting lead, which 

runs thro' them, as ſoon as it witrifies, and helps to diffolye 
them; the plates of the fire-ſtone bear the heat of the Focus 
much longer than any other ſubſtance ; but great care is to be 
taken in heating them without breaking, till they become red 
hot, and when they are ſo, the leaſt cold air makes them melt: 
Another thing requiſite in making theſe experiments is, a bri 
ſtrong, and conſtant fun at noon, to keep the matter a long time 
in perfect fuſion. : 

M. Geoffroy placed in the Focus of the burning glaſs a piece 
of forged iron, about a drachm weight; it became red hot, and 
its —— was covered with a black matter, like pitch, or tar; 
and upon withdrawing the iron, in this ſtate, out of the Focys, 
this matter would fix itſelf on the ſurface of the metal, and 
there form a ſmall film, or very fine blackiſh ſcale, which is 
commonly very eaſily ſeparated, by/ ſtriking upon it; and that 
part of the iron, covered with this ſcale, appeared blacker than 
ordinary; this ſcale is ſome of the ſulphureous part of the iron, 
that riſes to the ſurface of the metal when ready to melt, and 
remairs there for ſome time, before it evaporates ; it is plainly, 
this ſulphureous part that riſes upon iron, and poliſhed ſteel, 
when heated, and gives them all thoſe different colours, from a 
yeHow to a violet, a water colour, or black; if one continue to 
bold this piece of iron on the charcoal, it entirely melts, and at 
the ſame time emits very bright ſparkles in great 3 ſome- 
times to upwards of a foot diſtance from the coal; if one ſhould 
fave what flies off, during this ſparkling, by holding a ſheet of 
paper under the coal, he will find that they are fo many ſmall 
globules of iron, and the greateſt part of them hollow; all the 
iron, that is held in fuſion upon the coal, flies away in ſparkles 
after this raanner, till none remain; ſometimes the metal leaves 
off ſparkling, when the coal is partly conſumed, and covered 
with a bed of cinders, upon which the melted iron lies; for as 
the ſparkling of the iron ſeems to proceed from nothing yrs 
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than the oily parts of the coal acting upon thoſe of the metal, 
the cinders hinder this oil from paſſing from the coal to the iron, 
{o that it remains quietly in fuſion; but if by a ſhake, or the 
like accident, the cinders be fo removed, 'that the iron comes to 
immediate contact with the coal it will begin to ſparkle afreſh ; 
ſometimes the heat, that keeps the metal in fuſion, does alſo vi- 
trify the cinders, and this vitrified matter mixing with the me- 
tal makes a confiderable ebullition; and if at this inſtant you 
withdraw the metal out of the Focus, it will appear half vitri- 
fied, or reduced to a blackiſh friable maſs; at other times this 
vitriied matter ſwims on the ſurface of the metal, and there 
forms itfelf into drops, that are ſometimes clear and tranſparent, 
and at other times opaque; according as it is more or leis mixed 
with the metal; moreover, if after having let the melted iron 
coo] upon the coal, one expole it again to the Focus of the glaſs 
upon the ſtone, it ſparkles afreſh, till it is all conſumed, which 
common iron will not do, that has not been expoſed to the heat 
of the Focus upon charcoal, this ſparkling probably proceeds 
from the ſudden rarefaction of the oily parts of the coal, with 
which the pores of the iron are ſo plentitully ſaturated ; or per- 
haps 1t may be cauſed by the ſalts of the iron acting on the oil of 
the coal: Upon expoſing iron and ſteel to the Focus, upon a flate 
ſtone, they grow red hot, and melted without crackling, or 
emitting any ſparkles ; they ſmoaked very confiderably, and the 
melted metal became gradually like an oil; after withdrawing 

this melted matter out of the Focus, it fixed itſelf into a friable 
maſs like a Regulus, and appeared ſometimes lightly ſtriated, or 

ſhot into ſharp points like needles ; tho? this matter does got at 

all appear tranſparent, yet we may look upon it, as the begin- 

ning of vitrification, or a middle ſtate between metal and glafs ; 

for it would at laſt vitrify, like other metals, if one could hold 

it a ſufficient time in the Focus without melting, or mixing, 

with what ſuſtains it; but continuing it long in the Focus, the 

extreme heat of the fun, that is neceflary to keep it in perfect 

fuſion, does likewiſe melt the ſtone, or coppel, that contains it, 

the reſult of which mixture is a brown, or greyiſh ſort of ena- 

mel; we may then take this Regulus to be a half vitrified iron, 

becauſe it is deprived of a great part of its ſulphur; and if you 

add to this maſs a ſulphur, like that taken from it, from be- 

ing friable it becomes very hard, and malleable, and its 

former dullneſs changes to the brightneſs of a metal; this he 

found in expoſing again this matter to the Focus, upon char- 

coal; it melts, and ſo continues a conſiderable time in _ 

without 
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without ſparkling, but at laſt it ſparkles with the ſame briſk. 
neſs as iron itſelf, and when withdrawn from the Focus, 
ſeems no ways different from melted iron: it appears from theſe 
experiments, that iron contains a ſulphur, or oily ſubſtance, that 
renders it bright, malleable, and eaſy to melt: That this ſulphur 
is raiſed by - fire of the ſun, when the metal is for ſome time 
held in fuſion in the Focus of the glaſs : That this fame ſulphur 
may be raiſed by the flame of common fite, which tho' not ſtro 
enough to melt the iron, yet can reduce it to an eſchar, or fort 
ruſt: That iron deprived of this ſulphureous part, melts into a 
regulus, or brittle and friable maſs, in colour much like anti. 
mony: That if one could hold a ſufficient quantity of this matter 
long enough in the Focus by itſelf, without melting, or mixing 
with the body that contains it, it would perfectly vitrify : That 
this glaſs or metallic regulus, with the addition of a little oil, 
returns to its former ſtate of a metal: That it re- aſſumes this me. 
tallic form upon charcoal, by drawing from it this oily ſubſtance: 
That in ſhort, this oily part contained in the coal, is little dif. 
ferent from the ſulphur of iron; nevertheleſs, we muſt ſuppoſe it 
different in ſome particulars; vi. in regard that melted iron, that 
has been ſaturated with it, crackles and ſparkles very much, when 
melted again upon the ſtone, or coppel: Iron being the only metal 
in which M. Geoffroy obſerved this ſparkling, he takes it to be a 
property, peculiar only to iron, and not to any other metal; per- 
aps, we may attribute it to the vitriolic ſalt, that this metal is 
ſo plentifully impregnated with, which abſorbs fulphur:; and to 
this quality of the vitriolic ſalt of iron, we may alſo attribute the 
facility with which iron conſumes the coal; for there is no other 
metal, that waſtes the coal in the Focus of the glaſs, fo ſoon as 
iron does: Iron is the only one of the four imperte& metals, on 
which vitrified drops ariſe, while in fuſion upon tae coal, the 
reaſon of which M. Geoffroy could not hither o diſcover. 
Copper expoſed to the Focus of the burning-glats, does at firſt 


turn white on its ſurface, and afterwards black and is covered 


with a kind of ſkin, or with black, furrowed, and uneven ſcales, 
till at laſt it quite melts: M. Geoffroy withdrew this metal out 
of the Focus, as toon as this white colour appeared, and after it 
was cold, he found nothing extraordinary on its ſurface, but by 
degrees it recovered again very nearly its former colour; nor could 
he diſcover whence this white colour proceeded, unleſs we may 
attribute it to ſome volatile arſenical ſalts, contained in the copper, 
and driven by the extremity of heat to the ſurface of the metal; 
or purely to the alteration made in the groſſer parts of the 9 
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of the metal, when it begins to melt: The black colour, copper 
afterwards aſſumes, ſeems to ariſe from the ſulphureous matter, 
that melts firſt in this metal, as well as in iron, and which is raiſed 
to its ſurface by the extreme heat: M. Geoffrop placing in the 
Focus a piece of copper upon charcoal, it melted and emitted a 
very thin fume, which diminiſhed gradually, till it was quite 
evaporated : Upon putting into the Focus of the glaſs a piece of 
red copper on a coppel, it melted and emitted, ſome thin fumes, 
and after being for ſome time in fuſion, it became liquid like an 
oil; he withdrew this melted matter, and as it became cold, it 
fixed into a Regulus of a reddiſh brown colour, which was hard, 
brittle, and unmalleable; when broken it would become a red 
wder, reſembling cinnabar of — and viewed with a 
microſcope, there would appear ſo many ſinall, red, tranſparent 
grains, like ſtmall rubies; inſomuch, that one would readily 
take this Regulus for a deep coloured red glaſs: M. Geoffroy 
endeavoured to make this vitrified copper ſpread abroad in melt- 
ing, by mixing it with common white glaſs z for which end he 
powdered ſome of this vitrified copper, and common glaſs, and 
mixing them he melted them together; but the mixture, when 
in fuſion, aſſumed at a firſt a beautiful green colour, and conti- 
nuing it longer in the Focus, it turned blueiſn; M. Geoffroy ſup- 
oſes, that we may aſcribe this change of colour to the alcalious 
lalts of the glaſs, acting on the particles of copper; for theſe 
ſalts uſually draw a green, or blueiſh tincture from this metal: 
To preſerve therefore this red colour of the vitrified copper, 
when mixed with common glaſs, he made uſe of this expedi- 
ent; he melted in the Focus, a piece of copper _ a coppel, 
and as ſoon as it began to vitrify, he caſt thereon ſome common 
glaſs, and as ſoon as the glaſs was melted, he took them together 
out of the Focus, without confounding them ; and when cold, 
he ſeparated the Regulus from the glaſs, as well as he could, 
and pick d out of it ſome pieces of the glaſs, charged with tome 
very ſmall, red, tranſparent particles of the Regulus: This 
vitrified copper is then no other than copper deprived, by 
means of heat, of the ſulphureous particles, that gave it the 
form of a metal; for if you expoſe to the Focus this vitrified 
copper upon charcoal, it re- aſſumes in a little time the colour 
and conſiſtence of melted copper, and as it becomes cold, fixes 
into à good, red, malleable copper, as fine and hard, as it was 
before vitrification. 
From theſe experiments it follows, that the baſis of copper is a 
red earth ſuſceptible of vitrification : That this earth receives its 
Vor. V N*®s, ee metallic 
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metallic form from a ſulphureous ſubſtance, in appearance no 
ways different from the oil either of vegetables or animals: That 
copper may be deprived of this oil, by holding it long enough 
in the Focus, or by calcining it in the flame of common fire; 
That charcoal reſtores again this oily part to the copper, and at 
the ſame time its metall ic form: It farther appears, that the oil 
of the coal has not fo confiderable an effect on copper, as on 
iron : Copper put upon a ſtone, or coppel, and expoſed a Io 
time to the Focus, fumes very much, and dimini hes very conf, 
derably in weight: M. Geoffroy does not think, that th is fume is 
only the ſulphureous part of the metal, the evaporation of which 
mult be inſenſible; but that with this oil there is mixed a great 
deal of the earthy, vitrifiable part of the metal, which the heat 
of the ſun ſublimes, and raiſes in flowers. 

Tin, expoſed upon coals to the Focus of the“ burning glaſs, 
melts and emits a groſs, white, thick fume, till it is all evapo- 
rated: If you melt tin upon a coppel, in the Focus of the glats, 
it fumes very much, and its ſurface is covered with a white rari- 
fied Galx, on which gradually ariſes a tuft, or heap of ſharp, 
tranſparent, cryſtalline particles, confiſting of a vaſt many ſmall 

ints: If you continue to hold this maſs in the Focus upon the 
ſtone, theſe cryſtals do at length ceaſe fuming, and remain 
fixed, whilſt the ſtone melts and vitrifies: M. Geoffroy took 
Cahkx of tin (which is tin reduced to a grey powder, by means of 
fire, that has taken away by calcination, great part of its oily 
tubſtance) and expoſed it on a coppel to the Focus, where it 
fumed again very much, and was reduced into ſliarp cryſtalline 
particles, conſiſting of other ſmall points; upon re expoſing to 
the Focus theſe cryſtalline particles upon charcoal, they melted 
very eatily, and aſſumed again the form of tin, the coal having 
furniſhed them with the fulphureous part, that the fire had be- 
tore taken away; for it is we! known, that adding any fat, or 
other inflammable matter to the Calx of tin, when red hot in 
the crucible, it immediately re- aſſumes the form of tin: Thele 
experiments ſſiew, that tin contains a ſulphur, that is very eaſily 
leparated, ſince common fire can do it to readily; and that this 
metal calcined, or deprixed of its ſulphur, is eafily ſaturated 
again therewith, from the oily part of any inflammable matter 
whatſoever; it likewiſe appears that the metallic earth, which 
is the baſis of tin, is a cryſtalline earth, very difficult to be 
melted; ſince common Fre cannot vitrity this metal by itſelf, and 
that the heat of the ſun, collected in the Hu, of this large 
burning glas, cannot perfectly melt the Calx, into which * 
meta 
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metal is reduced; we may ſuppoſe, that the cryſtallization, or 
reducing of this metal into Hp pointed particles, proceeds 
from the ſun's gradually breaking, and melting together into a 
ſolder, as it were, ſome of theſe ſmall cryſtals, as the ſulphu- 
reous parts evaporate, it not being ſtrong enough to melt them all 
down together in one entire mals. 

M. Geoffroy took lead, and holding it in fuſion upon char- 
coal, in the Focus of the glaſs, it waſted all away in fume ; he 
expoſed the like quantity of lead on a ſtone to the Forus, where 
it emitted great quantities of fumes, and gradually changed into 
a fluid liquor, like oil, or melted roſin; this liquor, as it grew 
cold, fixed into glaſs, which has this peculiar to itſelf, that it 
is diſpoted into plates, like Venetian talc, and that it is flabby, 
and joft to the touch, and tranſparent, and in ſome parts of a 
oreeni/h, or reddiſh yellow; in continuing this matter in the 
Focus, it ſpread upon the ſtone, like varniſh, and at laſt pene- 
rating it, it helped to melt it: He placed this talky earth in the 
Focus on charcoal, it melted, and in a little time after, re- aſ- 
ſumed the form of melted lead ; he withdrew it from the Focus, 
and letting it cool, he found it no ways different from lead : 
Theſe experiments ſhew, that there is in lead, as well as in the 
other imperfect metals, a ſulphureous part, that is eaſily ſepa- 
rated by common fire, or the hy of the ſun, and that this me- 
tal has for its baſis a foliated, or talky earth. 

M. Geoffroy placed quickfilver in the Focus upon charcoal on 
the coppel, and on the ſtone, which was all immediately diſſi- 
__ and exhaled in a very tbick fume: He expoſed on the 

one to the Focus, ſome Precipitar. per ſe, in a degree of heat, 
equal to that of digeſtion, it ſeemed to melt, but it preſently 
evaporated, only there remained a ſmall quantity of a very rari- 
fied duſt, like a froth or ſcum; but continuing it in the Focus, 
it melted, and became a yellowiſh glaſs, wherein one might diſ- 
tinguiſn tome particles of metal, like ſilver: He expoled on 
charcoal ſome Pr evipitet. per {6 it famed very much, and as it 
melted, one might obſerve little globules of mereury unite, and 
farm themſelves together upon the coal, but they preſently eva- 
porated : Theſe experiments ſeem to prove, that there is in mer- 
cury a ſulphur that may be ſeparated by a very gentle heat, ſuch 
as that of digeſtion ; that as ſoon as mercury is deprived of this 
ſulphur, it loſes its fluidity, and brightneſs; that the bafis of 
mercury is a Calx, or red earth; that this Calæ does not melt 
into glats, as the Calx of other metals, becauſe it is too volatile, 
evaporating by the heat as ſoon as melted; that on reſtoring a 

Ces ſulphur 


204 MEMOIRS of the 


ſulphur to this Cabs, by expoſing it again upon charcoal to the 
Focus, it immediately re- aſſumes its metallic brightneſs, and 
fluidity, and becomes mercury: M. Geoffroy could not deter- 
mine, whether this light earth that wan on the ſtone, after 
the evaporation of the Calx of the mercury, were a part of the 
earth of the mercury, more ęxactly deprived of its oil, and 
conſequently more fixed, and roper for vitrification, or whether 
it might not be ſome matter RE to the mercury, that fixes 
itſelf, and remains behind on its evaporation : The reſult of all 
theſe experiments, is, that theſe four metals, called imperfect, 
vis. iron, copper, tin, and lead, are compoſed of a ſul — or 
oily ſubſtance, and of a metallic earth capable of vitrification; 
that from this ſulphur proceeds the opacity, brightneſs, or mal. 
leability of a metal; that this metallic ſulphur does not at all 
appear different from the oil either of vegetables, or animals; 
that it is the ſame in mercury, as in the mo imperfect metals; 
that theſe four metals have for their baſis an earth, ſuſceptible af 
vitrification; that this earth is different in every one of theſe 
four metals, in that it vitrifies differently in each of them, and 
— on this difference in vitrifying depends the difference of 
metals. 


Obſervations on Tncifions of the Cornea; by Dy. Gandolphe, 
Phil, Tranſ. N“ 322. p. 38). 


ONTUSIONs on the bodies of animals do not 2 
make the greateſt impreſſion on the parts, that immediately 
receive them; an inſtance of which Dr. Gandolphe had in a blow 
on the eye; there was a ſlight contuſion on the outſide of the 
part, with very little alteration to appearance; but a veſſel be- 
ing broken within, poured fourth a confiderable quantity of 
blood ; the eye likewiſe loſt its tranſparency, and — its 
ſight, which was ſo very weak, that it — ſcarcely perceive 
the greateſt light, when expoſed thereto; the Cornea appeared 
all over red, but without any inflammation, receiving its colour 
from the blood — in upon the aqurous humour: The Dr, 
{aw the patient the ſixth day after he received the hurt; he had 
been let blood thrice, and the eighth day the Dr. cauſed the 
Cornea to be opened near the middle, = intending to make a 
large orifice, he determined not to make it at the bottom of the 
Cornea; upon making the orifice, there iſſued forth ſome drops 
of the aqueous humour, mixed with blood; the Cornea ſtill ap- 
ared as red as before, and protuberant ; this circumſtance made 
im reſolve immediately, to make a ſecond orifice, as large 0 
the 
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the former, but lower; and there run out ſome drops of the hu- 
mour, and the eye did not appear fo red, and convex, as before 
the humour continued iſſuing from the orifice for ſome time; 
there was nothing. applied to the eye, but a compreſs, or ſtupe, 
dipped in a mixture of four ounces of plantain water, and two 
ounces of a vulnerary water : The day after the operation, the 
upper part of the Cornea was tranſparent, the lower part not ſo 
red, and the whole membrane appeared to have recovered its na- 
tural convexity ; it ſeems, that all the extravaſated blood would 
have quite run out, had the lower part of the Cornea been 
opened, and remained 1o for ſome time; the Dr. obſerved the 
2 of the eye for three days together, in which time the 
extravaſated blood ſeemed ſometimes to ſpread over the whole 
cavity of the Cornea; the Dr. judged, that the mot ion the pat ĩent 
himſelf might have uſed, had opened a- new ſome blood - veſſel, 
or had mixed the extravaſated blood, with the aqueous humour; 
for he did not perceive all that time, that there was any freſh. 
effuſion of blood: The fifth day after the two firſt inciſions, the 
Dr, cauſed a third to be made, at the bottom of the Cornea; 
ſome drops of the humour iflued out, and continued fo to do, 
for ſome time, and in two days after the eye recovered its natural 
tranſparency: The pupil was now very much dilated ; but again 
it gradually contracted, tho? not to its uſual ſmallneſs; the Iris 
kept its motion all this while, fo that he could not ſuſpect that 
the lancet, in making the incifion on the Cornea, any ways 
touched upon the Jrss, becauſe the pupil continued exad 
round ; and a blow, that can divide the continuity of the parts. 
of the eye, and cauſe a ſuffuſion of blood, is but too capable of 
depriving the Tris of its natural power of contracting: The pu- 
x which before the blow was one line 1n diameter, when the 
tris was contracted, was then at leaſt two lines in diameter; the 
tranſparency of the humours, and convexity of the Cornea, were 
the lame as before; the fight was then reſtored, and there re- 
mained no other alteration, than what neceſſarily follows from 
the like dilatation of the pupil. 
From hence may be drawn ſome remarks that may be of 
ule in practice, and that incifions may be made ſucceſsfully 
on the Cornea: 1. Incifions are made on this part, without 
any Pain, 2. The orifices unite again without any ſcar. 
z. We find, that plants of a diſcuflive quality have a bad 
effect, the patient find ing himſelf much worſe, after uſing a ca- 
taplaſm made of 1 and parſley; theſe plants, which are 
excellent in diſcuſſing extravaſed blood in the muſcular parts, 


have 
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have a bad effect, when applied to the eye, by caufing pai 
and rendering the fight 1 — diſturbed: When — 22 
confiderable effufion of blood in the eye, in couching a cataraQ, 
and no orifice made in the Cornea to let it out, it may ſo alter the 
tranſparency of the vitreous humour, as to cauſe a loſs of fight, 
which ſometimes enſues upon this operation: The Dr. thought 
proper to make the incifion near the middle of the Cornea, that 
the point of the lancet might not touch upon the 7r#s, which would 
have been of much worſe conſequence than a ſcar: The effuſion 
of blood, that ſometimes happens in couching cataracts, is dif. 
cuſſed again, either by external applications, or by the help of 
nature; but when the effuſion is very conſiderable ; this operation 
may be neceflary to prevent worſe conſequences : As for the ſcar, 
that ſometimes enſues from an inciſton of the Cornea, the Dr. had 
read in an ancient author, that we need not apprehend it; but, if 
we make inciſions on eyes, affected with inflammations, ulcers, or 
defluxions, which very much dilate the Retina, and veſſels, an 
eſcar forms itſelf much more eafily in theſe caſes, and canſequently 
we ought to uſe the greater caution, 


An Experiment, ſhewing that an Object may become viſible, in 
the dark, thro" ſuch an opaque Body, as Pitch, while under 
the Circumſtances of Attrition and a Vacuum; by Ar. Francis 
Hauksbee. Phil. Tranſ. N“ 322. p. 391 


M* Hauksbee melted ſome pitch in a globe glaſs, and kept 
it turning about, till the Jarger part thereof had got a pretty 
thick lining, that no ray of light could any ways penetrate it; he 
exhauſted this globe of its contents of air, and it being night, he 
put it on the engine to give it motion; where after it had been 
turned a little while, with his hand on that part lined with the 
pitch, he could very eaſily diſcover, thro' the tranſparent part, 
on the inner ſurface of the pitch, the very ſhape —_ lines of his 
hand, as likewiſe thoſe of his . for the moſt eminent parts 
of the hand and fingers, that touched the glaſs, appeared all lu- 
minous; the other parts diſcovered themſelves, by the dark in- 
tervals they made between the enlightened parts, and it appear d 
plainly, when the fingers were either ſpread, or cloſe together : 
Now, aftet a {mall quantity of air was admitted, the light di- 
appeared on the müde of the lined part (but not on the other) 
which began to diſcover itſelf more and more on the outſide, tho 
even in Vacuo always a light attended on the touch of thoſe york 
that were moſt contiguous to the glaſs ; but now, a circle of light 
would diſcover itſelf, juſt on the edge of the pitch, which —— 
rate 
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rated it from the tranſparent part, as likewiſe another ring of 
light, ſomewhat nearer the axis of the glaſs, but both theſe ap- 
peared, when the hand was applied to the under part; for when 
it was removed to the cont rt, no ſuch appearance enſued ; 
the tranſparent half of the glaſs was in all circumſtances as in 
former experiments; when all the air was admitted, the electri- 
city of the glaſs in all its parts, the lined as well as tranſparent, 

ormed much alike, the threads ſeeming to be attracted every 
where with equal vigour: To conclude, this, and a former expe- 
riment of the ſealing wax, plainly diſcover a tranſparent quality 
in ſome bodies, called opaque, under particular circumſtances ; 
it was never ſo much as ſuſpected, that they could exchange that 
quality for the contrary one, and _ reſume their former ſtate : 
What is {aid towards a reaſon of ſuch an appearance in che expe- 
riment of the ſealing-wax, Phil. Tranſ. Ne 315. Mr. Hauksbee 
takes to be very applicable to this. Vide Phyſico-mechanical 
Experiments on various Suljects. p.131. 


An Account of ſome ancient Braſs Inſtruments found in Lork- 
ſhire; by Mr, Ralph Thoresby ; wir a Diſſertation thereon ; 
by Mr. Thomas Hearne. Phil. Tranſ. N“ 322. p. 393. 


S the ſervants of Mr, Ellis, of Kiddal, were plowing in a 
lace called Oſmond-thick, near Bramham-mcor, they diſ- 

«oe five or fix braſs inſtruments, of different ſizes, from little 
more than three to four inches and a half in length, and from one 
and a half, to two inches and a half in breadth; they were ſome- 
what in the ſhape of a wedge, as proceeding from a thin edge, 
which after ſo many ages, was tolerably ſharp, to an inch and a 
half, or two inches at the thicker extremity, where they were 
wrought hollow to put upon a ſhaft ; each of them had an ear or 
loop: Some marked them to have been arrow-heads, or axes of 
the ancient Zrzrons ; others, thoſe of the Roman Catapultæ; but 
Mr. Thoresby rather takes them to have beeg the heads of ſpears 
or walking-ſtaves of the civilized Brirons ; and tho' they were of 
a lomewhat different ſhape from thoſe deſcribed by Specd lib. 1. 
cap. vii, Hiſt, of Great Britain, whole figures Mr. ThoresLy 
1uppoles, were taken from ancient MS S; yet by the loop in the 
ide we may better conceive, how thoſe ornamental labels were 
fultened, than by the figures there repreſented: That ſwords, or 
diggers were uſed in old times, of the {ame metal, as well in 
Heiland as in Great Britain (of which there are ſeveral deſcribed 
iu che laſt edition of the Brirannia) Mr. Thoresby conjectures 
rom tome that were found there of late years, one of which was 


of 
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of a middle ſize, viz. 18 inches long in the blade; whereas of 
_ thoſe found in Wales, tome were but 12, others 24 inches long; 
the hilt or handle, was probably of wood (as was that of ay 
old ſword Mr. 7 horesby had, which was five foot and a half long) 
it having been entirely conſumed ; they were faſtened together hy 
four larger, or two ſmaller nails, as appeared by the holes in the 
braſs, which were ſtill entire: Mr. 7 horesby had likewiſe an 
ancient ſpur, that was no leſs than ſix inches and a half Jong, from 
the heel to the middle of the rowel; but this which is ilded, 
5 of a nicer workmanſhip, he ſuppoſes tu be of a much later 

te, 

From the great variety of ancient monuments, continually 
found in tbeſe iſlands, it is plain, that vaſt improvements might 
be made to the accounts that have been hitherto given of the 
Britiſh antiquities; divers places, that were of note in the times 
of the Romans, but now quite deſtroyed, have been fince found 
out by means of coins, and the antiquity of ſome other town 
may, by theſe helps, be carried much higher than Mr. Cambder 
has done; and particularly, W/rney, within ſeven miles of 0x- 
ford, appears to have been a place of note, long before Edward 
the Confefſor's time, as Mr. Hearne gathers from Roman coins 
found there, the beſt of which, was one of impure ſilver, accor- 
ding to the cuſtom of. that time, in honour of Julia Mammet, 
mother of Alexander Severus ; and what makes it the more likely, 
that there was a town here ſo early, is, that the /ckenildroad paſſed 
not far from it on the right hand, in its courſe to Cirenceſter 
where all the four great roads croſſed. | 

From Mr. Thoresby's relation of the inſtruments of braſs, it is 
plain, that they are exactly like that in the repoſitory, adjoining 
to the Bodleian library at Oxford; this has been kept there tor 
ſe veral years, but where it was diſcovered, there is not the lealt i 
memcrial left to inform us; perhaps, it might be procured by 
Dr. Plot, when he was writing The natural Hiſtory of Stafford 
ſhire, where cap. x. ſect. 19. Sc. he has mentioned ſeveral nſtry- 
ments of the ſame kind, dug up in that county: The figures 0 
the tops of the ſpears of the ancient ZBrirons, both before and 
after they were civilized, repreſented by Speed, in loc. fupri 
Citat. are altogether different from thoſe we are now conſidering 
being exa ly of the fame make with the figures we find in the 
Columna Trajana, and the books that repreſent the military 1 
ſtruments of the old Romans, and Greeks, &c. But had they been 
of ſome reſemblance, yet Mr. Hearne cannot fee, that thole f. 


gures in Speed are of any authenticity); for tho Mr, Thores) 
con. 
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- coniectutes, that they were copied from old MSS. yet Mr. Hearne 
could never meet with any MS S. of our Britiſh hiſtory, that 
had any ſuch figures ; hence, Mr, Hearne is inclined to think, 
that theſe figures are modern, and owing to Mr. Speed himſelf, 
and it is what he himſelf inſinuates in the ſame chapter, acknow- 
ledging, that they were adapted to the deſcriptions given of the 
Britons in ancient authentic authors: But not to examine other 
particulars, the ſhape of the ſpears in their hands is not coun- 
tenanced by any authority of note; for tho Herodian has ac- 

cainted us, that they uſed ſhort ſpears, yet, he is filent as to 
their make; nor indeed, have we any where a good account of 
the military arms of the Zrsrons : Their authors are modern in 
compariſon of the Roman authors, and withal romantic, and not 
to be relied on; and as for the Bards, they took no care to tranſ- 
mit to poſterity theſe weapons, or give us exact relations of their 
countrymen : It is true, that there have been, ant ſtill are found 
ſeyeral inſtruments made of flint, which the beft judges eſteem 
to be Britiſh; the flint heads of their arrows, are commonly 
called in Scotland, Elf-arrows, as being ſuppoſed to have an 
extraordinary virtue againſt the elves, and ro drop from the clouds: 
There are other flints, ſomewhat reſembling axes, and theſe 
Dr. Plot calls in Joc. ſupra citat. Britifs axes ; but Dr. Leigh, 
in his Natural Hiſt. of Lancaſbire, lib. 1. p. 181. thinks they 
are Indian; Sir William Dugdale inclines to Dr. Plor's opinion, 
and he acquaints us, in his Auiquities of Warwickſhire, p.778, 
with ſeveral of about four inches and a half in length, curiouſly 
wrought by grinding; but they might as well have been Roman, 
the Romans having uſed flint weapons, as well as the Britons, and 
it was from the Romans, that the Britons learned the art of work- 
ing them ; what ſeems to convince us, that they might be Roman, 
is, that thoſe mentioned by Sir Milliam, were found at Oldbury, 
Auburn), or Ealdbury, which was a Roman fort, and fignifies 
the ſame with Alcheſter in Oxfordſhire, Alcheſter being nothing 
elle but Sald· cear ven ſo called by the Saxons, to ſhew that it was 
a place of antiquity, even in their time; and tho the anonymous 
author of the antiquities of Acheſter, at the end of the parochial 
* of Ambroſden, derive it from Allectus, as if he were 
the ſounder; yet there is no authority, either from coins, inſcrip- 
tons, or books, to countenance that conjecture. 

Now, ſince there are no authentic authors, to inform us of the 
arms utcd by the Hritons in their wars, Mr. Hearne can think of 
0 method more proper for finding this out, than by examining 


what arms were in ute among thoſe people, from whom they im- 
. D d medi- 
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mediately had their original: Mr. Sheringham inclines in h 
book De Orig. Gentis Anglor. p. 7. 1eq. to the ſtory of Geo: 
of Monmouth, who derives the Britons from the T1 rYojans ; and 
this is likewiſe the opinion of ſeveral learned men; but Mr. Harne 
rather ſtrikes in with thoſe other writers of more authority, who 
derive the Britons from the Gauls, amongſt whom Mr. Camden 
is the principal, who has diligently and nicely proved, that the 
Gaul; and Britons had the ſame religion; that they both had their 
Bards and Druids, the fame form of government, uſed the ſame 
method of fighting, had the ſame natural genius, were equally 
candid, and innocent, addicted to change when provoked, com. 
paſſionate to their relations, and always ready to engage in their 
vindication; he has withal ſhewn, that they both affected great 
numbers of ſervants, that their buildings were alike, and ſur- 
rounded with woods ; that they both uſually wore chains of gold 
about their necks, and had rings on their middle fingers; that 
both wore long hair, and that the garments called Prache, were 
common to each: ITheſe things Mr. Cambden confirms from the 
beſt and moſt approved authors; and as the chiefeſt argument, 
he has alledged variety of inſtances to ſhew, that they ſpoke the 
ſame language: Mr Sheringham was aware of this, and there- 
fore to evade the force of the argument, he makes the 7rojans to 
come thro' Gaul, which being then thinly inhabited, Brute and 
his aſſociates ſoon conquered, built a city, and continued there, 
till they had peopled it well; after which they paſſed over into 
Britain, and by that means the Yritons came to have the ſame 
language : But this does not ſeem confiſtent with the ufual pru- 
dence, nor with the other wiſe acts aſcribed to Brute; for it is not 
probable that Hrute would voluntarily leave ſo large a country as 
Gaul, for one that was ſo much ſmaller; it is therefore more likely, 
that the Fritons had their immediate original from the Gaul]; 
Cæſar himſelf thought ſo, as to thoſe that inhabited nearer the 
coaſts, notwithſtanding his obſervation, that the mid land people 
were Aborigines: Nor will Boxhorn's aſſertion, that the Galki 
tongue was the ſame with the SHthian, overthrow this hypotheſis; 
for it may very well be ſuppoſed, that the Gauls came firit from 
the Sthians, who are in Jain Hiſt. lib. II. cap. 1. obſerved 
to have been the moſt ancient people, and to have contended witk 
the Ægyptians on that ſcore; this will exactly agree with what 
Cambden and others have aſſerted, concerning the Gauls being del- 
cended from Gomer, the eldeſt tun of 7aphet; Mr. Sammes 1t 1s 
true, derives the Scy!hians from Magog the ſecond fon of Japhet; 
but (not to take notice here of his contradicting himſelf in this 


po1nt, 
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int) fince Strabo lib. II. and Stephanus de Urbib. voc. ywyapnry, 
mention a city called Gogarena, between Colchis and Jberia, and 
fince the city Hierapolss, in Cælo. ſyria, according to Pliny Nat. 
Hiſt. lib. V. cap. 23, was called by the Syrians, Magog, it is more 
probable, that Magog ſeated himſelf in thoſe countries, near 
which it is agreed, his brethren ſettled, than that he wandered 
ſo far from them: Here Mr. Hearne obſerves, that the Britons 
were, like the Scyt hians, a frugal people, and their longævity 
(they often living to the age of 120 years) might in a great mea. 
dere be aſcribed to their temperance, and their milk - diet (juſt 
like the — toy. mentioned by Homer, il. xiii, v. 3.) and as 
Aſchylus tells us, that the &yrhians were wrTixns BoTnpts ‚αiͤ 
i. e. 4 nation addicted to rhe feeding of horſes ; ſo the ſame may 
be ſaid of our ancient Britons, who were very religious, and ob- 
ſerved the rules of their prieſts, and took extraordinary delight 
in cattle; whence, perhaps, they might affect to have the figures 
of beaſts cut upon their —— 

The next 7 is, what arms were uſed by the Gauls ? 
There are ſeveral authars, that have written of their nature, par- 
ticularly Culverius and Box horn; the names of thele arms are 
Sat ha, geſſum, (geſum or gæſum) lancea, ſparum, cateia, mataris, 
or rather materis not matara, mac hæ ra, pts ndteis, lupe, or 
udapis, thyreos. Vide Liv. lib, viii. cap. 24. edit. Oxon. and cetrum 
orcetra: Mr. Hearne obſerves in general, that the Geſſum was a 
javelin, the ſparum, mateia, & mataris, different forts of 
darts, and that the Thyreos was an oblong, and the Cerrum a 
ſhort kind of ſhield ; fo that the Spatha only remains ( for the 
nature of the lance is well _—_— to be compared with the wean 
E we are conſidering; it is called by the {ralians, Spada, and 

y the Spansards, Eſpada ; from the deſcription T/idore has left 
us of it, we are informed, that it was a two. edged ſword, with 
which they cut and not thruſt ; whence it is plain, that theſe arms 
had not ſharp points, agreeable to what Livy lib. xxii. cap. 46. 
edit. Oxon. has related, vsz. that their Gladis were Prælongi, ac 
ſine mucronibus ; and Polybius has the fame reaſon, why they 
did not puſh with them; hence it is plain, that our inſtruments, 
which have not two edges, but are dull like wedges, were not 
Hathæ, and fince they do not agree to any of the other Gallic 
weapons, we may carry on our enquiry, and examine, whether 
they agree with any of the arms of ſome other nation, that made 
a figure in Bretarn. : 

Our anceſtors the Saxons can have no ſhare in this inquiry; for 
it is plain from their hiſtory, =m_ by Verſtegan, and * 
2 m 


urns ſeem plainly to evince, that they were there; it is ſaid indeed 
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from the figures publiſhed by him, that ſpears, halberts, ſhields, 
croſs-· bows, {words (which were broad and bent ſomething reſem. 
bling a ſcythe) and hatchets, which they called bills, were the army 
made uſe of by them; nor did the weapons of the Danes, that 
ſucceeded them, vary much, if at all; for coming from the ſame 

tts, they uſed the fame cuſtoms in their military exploits : But 
tho' theſe weapons do not reſemble either the Saxon or Daniſp mili- 
tary arms, yet Mr. Hearne finds in Wormius's Muſeum. p. 354. two 
Cimbric inſtruments, with which they have fome reſemblance; 
theſe he tells us were of braſs, and he calls them wedges; the larger 
ſort of them were five inches long, and three inches fave th + 
is of opinion, that they were uſed in war, eſpecially, when the 
armies were very near each other ; if they had had holes, by 
which they might have been fixed to helves, he would have be. 
lieved them to be battle- axes; but being neither hollow, as ours 
are, nor having any other way of being faſtened to other inſtru. 
ments, he — that the name of wedges might be moſt 
proper: A certain gentleman informed Mr. Hearne, that much 
the ſame inſtruments had been found in the I/ of Nan, and that 
a great many urns had been likewiſe diſcovered there, as alſo divers 
inſcriptions, with odd characters; Mr. Hearne does not queſtion, 
but the inſcriptions were Runic, and it is highly probable, that 
the inſtruments were like thoſe in Mormius; but if they agree 
exactly with ours, they will appear to be Roman: For tho! it be 
commonly held, that the Romans never were in the 7/ of Man, 
yet he ſees no other reaſon, why it ſhould be thought o, than that 
ancient authors make no ment1on thereof ; this 1s only a negative 
argument, and what we ought not to lay much ſtreſs on; the 


that theſe urns muſt be 7aniſ, becauſe of the ſmall black bones 
and aſhes found therein, which however, 1s no ſure ground to go 
upon ; for Mr. Hearne has ſeen in the Zodleian repoſitory, a 
piece of a Roman urn, dug up ſeveral years before at an old 
Roman town in England, with ſeveral others, tome of which 
wee of different figures; and with it were found little black bones, 
aſhes, c. wrapped up in two pieces of coarſe linen, of the ſame 
figure with the um; the ſmallneſs of the bones ſhews, that they 
were the relicks of children; it was cultomary amongſt the Romans 
after the bodies were burnt, to waſh the bones with wine, and 
ilk, and afterwards the women wrapped their children in 
— dried them in their boſoms, and then put them into urns 
to be buried; this cuſtom was alſo peculiar to the Danes, who 
learned it from the Romans, from whom likewiſe they received 
urn 
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url · burial itſelf; ſuch urns are likewiſe mentioned by Sir Tho- 
nas Brown, to baue been ound. at Old Walſingham, in Yorkſhire ; 
nor is the Roman hiſtory altogether filent as to the I of Man 
being known to the Romans; for Plutarch expreſly tells us, that 
one Demetrius ſailed thither, as well as to the other Hritiſp iſles, 
in the reign of Adrian; it is not ſurpriſing, that Runic inſeri 
tions are diſcovered in the places where Roman urns are 8 
thoſe inſcriptions might have been made upon other occaſions, 
after it became inhabited in future ages by Danes and Nopve- 
gians ; the lame thing has ſometimes happened in England; and 
Mr. Cambden particularly relates, in the cloſe of his diſcourſe 
concerning Srone-henge, that in the time of King Henry the VIII. 
there was found at Hone- henge, a table of mixed metal, on which 
were engraved ſeveral letters, but the character was 10 odd, that 
neither Sir Thomas Eliot nor Mr. Lilly, the famous ſchool-mafter 
of St. Paul's, could tell what to make of them, fo there was no 
care taken to preſerve the monument, which Olaus Vormius took 
to be Runic, as undoubted]y it was; and yet Stone-henge itſelf is 
a Roman work, as has been made out by Mr. Inigo . who 
tho he was anſwered by the learned Dr. Charleron, yet Mr. Jones's 
opinion was very well efended by Mr. ohn Web, who in his 
book has diſtinctly examined the methods made uſe of both by 
the Romans and Danes in their build ings. 

Mr. Hearne having ſhewn that theſe inſtruments were not 
military arms, either of the Zrirons, Saxons, or Danes, carries 
on his enquiry farther, and endeavours to prove, that they were 
Roman * once took them to be a ſort of axes, which the Romans 
made uſe of in their ſacrifices, and Dr. Plot takes notice of two 
lorts of them, the ſecures lapidee, and the ſecures cupreæ, 
tho Dr, Leigh will have both his inſtances to be Iidian. 

Uron a more narrow conſideration of the Roman ſacrificing in- 
ſtroments, Mr. Hearne quite changed his opinion, not finding the 
kaſt foot · ſteps of ſuch axes in any of the books of Roman antiqui- 
tles he hitherto conſulted ; on the contrary they are in the Souve- 
taurilia, or Solitaurilia of the Columna {rajana, repreſented in 
the {2me form, and faſtened in the ſame manner, as we uſe at this 
day; and ſo alto in other ſacrifices, as may partly be ſeen in the 
gens, rings, &c. publiſhed out of the ſtudies of Auguſtinus and 
Gorieus, as well as in the monuments of Gruter, Reineſius, Spon 
and Habrelti, not to mention the authors on this ſubject collected 
dy Erævius in his book of Roman antiquities; neither could they 
haue been the heads of ſpears, as is manifeſt from the ſame autho- 
nes; the Ryman {pears and javelins occur very frequently, and 

yet 


| 
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are repreſented, poliſhing the ſtones for the Roman tents, in the 
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yet not one of them, either on their coins or elſewhere, is to be met 
with in the ſhape of theſe inſtruments; it is true ſome of their 
ſpears had two heads, ſo that they might uſe either end upper. 
moſt, as they pleaſed: We have one of theſe in Auguſtiny; 
Gemm. & Sculpt. Antiq. ex Edit. Jac. Gronovij Franc. 1694. 
Part. num. 155; the heads differ from each other, but neither 
of them anſwer our monuments; nor are the moſt ancient ſpears 
of the Romans we meet with, different from thoſe they made 
uſe of in more modern times, as may be ſeen in ſome meaſure, 
ja the famous ſhield publiſhed at Oxford, Ziv. Edit. Oxon, 
Vol. VI. p. 195, which is certainly authentic; it may here be 
farther added to what is there alledged, that Horus Lib, l. 
Cap. 9. gives us the firſt inſtance of the Romans fighting on 
horſes, without bridles; and in the Columna Trajana Num. 199. 
the horſes are repreſented in full ſpeed, with their riders hh 
out any bridles, or other curbs to reſtrain, or guide them; a 
great many of the Romans having made themſelves maſters of 
this method of fighting, that they might like the Numidians 
(who were famous for it) be the leſs incumbered in battle, and 
ruſh upon the enemy with the greater fury; their Deſultores are 
likewiſe ſufficient proof of its being practicable : But now tho 
theſe inſtruments are not properly Roman military weapons, ſuch 
as they uſed in their battles; yet, they were of ſervice atnongſt 
their Glen, and good numbers of them were conſtantly pro- 
vided to be carried about in the army ; for Mr. Hearne takes 
them to be Roman chiſels, and that they were made uſe of to cut 
ſtones, and other materials, that were judged {ſerviceable for 
building their camps; this 1s not a bare conjecture, as appears 
from the Columna Trajana, where in Num. 167, the ſoldiers 


Hacic wars, with ſuch ſort of chiſels made of braſs, which they 
beat and work into the ſtone, and other materials, with mallets 
of the ſame metal: There are other inſtances of it in the ſame 
pillar, which is one of the beſt monuments we have, whereby 
to judge of the ſeveral inſtruments made uſe of by the Romans, 
in their military enterprizes ; theſe chiſels were of admirable 
ſervice in making their Aggeres, which conſiſted of earth, 
ſtones and timber; the ſtones were ſometimes thrown together, 
without any poliſhing ; but that was more rarely, and 1t was 
looked upon as a better ſecurity, to have them worked, that 
they might lie even; by this account, the reaſon will eaſily be 
| ve, why theſe inſtruments are hollow, namely, to faſten 
handles to them, for the greater conveniency in driving them i. 

the) 
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they had been wedges, it would haye been a great inconveniency 
to have had them hollow; befides the wedges, by being drove 
into the wood, or ſtones, would have been ſtrangely worn on the 
fides, and have received conſiderable alterations; whereas, the 
ſides of thoſe in the Bodleran repofitory are juſt as they were at 
firſt, and there is not the leaſt change, unleſs it be on the edge, 
which is very blunt, and much broken, which he conjectures to 
have been occaſioned by the ſtone; as for the ears, or loops, it is 

robable, they might be put on, that thereby the handles might 
G the better fixed; or perhaps, they were defigned for the caſe 
of the ſoldiers, who in their journeys, might by this means faſten 
them to their girdles ; for Mr. earne believes, that moſt, if 
not all the ſoldiers had ſuch inſtruments, which they were 
obliged to make uſe of, when neceflity required: It is the op1- 
nion of moſt, that there were a few particular perſons always 
in the army, to whom theſe works were committed, and 
that they were exempt from the duty of ſoldiers, and were Mar- 
moraris, Quadratarii, Tignaris, & Struftores ; and theſe may 
be called all by one name Fabri muraris, tho that is commonly 
reckoned, only another name for Structores; but this is a wrong 
opinion, and Fabretti in Syntag. de Columns Frajans p. 208. 
has well obſerved, that there are no Fabri murarii, as they are 
taken for artiſts, diſtinct from ſoldiers, on Zrajan's pillar ; this 
obſervation he has made in oppoſition to Santi Bartoli, who ex- 
preſsly calls them Fabri muraris : Fabretti's remark, as it is 
very juſt, with reſpect to this ſort of artiſts, fo it muſt be noted, 
that there were no other diſtinct artiſts, that were exempted from 
the duty of foldiers; even the artiſts, that had received liberal 
education, namely their phyficians are ta be comprehended 1n 
this obſervation z which is the reaſon, that in Fabretti loc. citat. 
5. 21). we have the picture of a phyſican, armed with a Zorica, 
or coat of mail, = ſtretching his hands to a fick perſon, that 
was his patient; the Lorica ſhews he was one of the better fort 
of ſoldiers, called Evocati, thoſe of the inferior order being 
allowed, only -a breaſt- plate of thin| brats ; and withal it ſhews, 
that after he had performed theſe offices to the fick, he was 
obliged to betake himſelf to the other offices of a ſoldier ; this 
was ſometimes intermitted ; but in Trajan's ſtrict diſcipline, it 
was always obſerved, he being reſolved to imitate, and bring into 
faſhion the ſeverity that had been made uſe of, in the more an- 
cient times; for this reaſon, we ſee the ſoldiers repreſented in 


this pillar, duly exerciſing, when there was any occaſion, all the 


offices 


ther than of any other metal? It may be replied, that they, : 
we 
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offices of tradeſmen, it being cuſtomary at this time, 6 lis 
tradeſmen amongſt the ſoldiers, for this intent. 
Beſides the uſes theſe inſtruments were put to in forming the 
Roman camps, they were moreover, employed in making and 
repairing the high-ways, which ſwallowed up a large quantity of 
Kone, eſpecially in ſuch places as were marſhy, and fenny ; the 
Pomptin-marſhes were vaſtly large, and yet at ſuch time, as the 
ſoldiers were too numerous to be employed againſt the enemy, 2 
motion was made, that they ſhould be employed to drain them, 
which was ſo well approved of, that the ſenate immediately 
gave orders for it, and the foil was 1o rich, and fertile, that 
great numbers came and ſettled there, inſomuch, that there were 
no leſs than 33 towns built upon the ground; the waters, how- 
ever, afterwards got ſtrength again, and it was in a manner, 
wholly drowned, which made Julius Ce/ar entertain ſome 
thoughts of draining them a-new, and of carrying the Appian 
way through them, whereas, before 1t went about them ; but he 
failed in his deſign, and it was left for the emperor Trajan, who, 
after he had cleanſed the fens, cauſed a ſtone-way to be made 
thro' them, whereon were built large inns, and magnificent 
bridges, for the conveyance of the water, that was in the upper 
rt of the marſh ; in memory of which, he had a monumental 
None erected, with a proper inſcription, by which it appears, 
that the way was 19 miles in ery 2 there being placed at the 
end of every mile, a mile-ftone, and from thence the way itſelf 
was in ſucceeding times, called Decennovium; and as Trajay 
was diligent about the roads in Taly, and other parts, ſo it ſeems 
that he was no leſs ſolicitous about them in Brzratin ; for not- 
withſtanding ſome people would perſuade us that the four great 
roads in Britain are owing to Aolmutius, one of the Britiſh 
kings, and Belinus his {6n; yet Mr. Cambden, and others have 
ſhewn, that they are rather to be attributed to the Romans, be- 
ing repaired, and made a-new, as it were (whereas before they 
were very mean) by Trajan, after he had reduced the Britons to 
obedience ; beſides which roads, he likewiſe made divers other 
lefler ones here; and perhaps theſe chiſels may be ſome of thole, 
uſed by the ſoldiers in his reign, tho' before his time acts of this 
kind had been perſormed by the Roman ſoldiers, who alle oblig- 
ed the Byritons to undergo the fame drudgery, which made them 
_—_—— to Agricola, as if they were too ſeverely and hardly 
ealt by. 

If @ be aſked, how theſe inſtruments come to be of braſs, ra- 
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bell as the people of other nations, in former times, thought 
there was an extraordinary virtue in braſs; whence it was, that 
they uſed braſs inſtruments, when the moon was 1n an eclipſe ; 
Liv. Lib. XXVI. Cap: FR Edit. Oxon. imagining, that by 
beating of them, ſhe would be recovered the more eaſily from her 
labour, which cuſtom almoſt univerſally prevailed ; and it was 
on account of this peculiar virtue, ſuppoſed to be in braſs, that 
the inſtruments, made uſe of in the ſacred offices were in the 
more early times, all of brafs; that the Tuſcans uſed braſs 
plough-ſhates, when their cities were built, and that the prieſts 
of the Sabines were ſhaved with braſs razors, Rhodigins Antiq. 
T4. Lib. XIX. Cap. 10. Hefiod himielf tells us Epy, N HH 
Lib. I. v. 150. that the ancients uſed braſs inſtruments, before 


iron ones. | 
Xaxx Wepyat ae Ae Hour £76 oidnpos | 


At which time, not only their arms, but their houſes were 
likewiſe of braſs ibid. v. 149. 
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The cuſtom might prevail as well in Britain as elſewhere, 
iron not being ſo very plentiful in the firſt time of the Romans, 
however it might increaſe afterwards, when the“ bath-forge was 
erected, and all proper methods uſed upon that occafion ; nor 
ought it to be wondered at, how the braſs chiſels could be ap- 
plied to the ſtone, without breaking immediately to pieces, any 
more than that the plough-ſhates did not ſuffer the ſame da- 
mage, in caſting up the ground, and grating againſt the ſtones, 
with more violence ; the braſs in thoſe early times was of a dif- 


ferent nature from ours, and tempered in ſuch 4 manner, as to 


laſt mach longer without inconveniency, in the ſeveral operas 
tions, to which it was applied. 5 

As to Mr. Thoresby's Daniſh ſpur, there is one in the Bod- 
leian repoſitory of much the tame length; of which Mr. Hearne 
makes mention in p. 43. of his Additions to Sir John Spelman's 
life of King Alfred; and there have been {evera] others found in 
England; and Mr. Z horesby has juſtly cunjectured this to be 
more modern than the other inſtruments ; for theſe ſpurs are cer- 
tainly Daniſh, as appears from Wormias's Monumenta Danica 
p. 59, where he has given us the figure of one; and there is an 

vw LY. Y Ee | account 
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account of divers others, towards the latter end of his Miſzeun, 
one of which is a foot, and ſome odd inches Jong, | 


An Account of a Bunch of Hair, voided by Urine ; by Mr. 
James Yonge, with Obſervations thereon, &c. by M. Lee. 
wenhoeck. Phil. Tranſ. N“ 323. p. 414. 


Plethoric woman about 50 years of age, and often aided 
with nephritic pains, appeared not only to have ſtones, and 
gravel, but by the purulency and ſtench of her urine, an ulcer in 
one, or both her kidneys; and therefore, Mr. Tonge gave her a 
doſe of Cantharides, with camphire, made into pills, and fol. 
lowed it with plentiful draughts of a ſlippery emulſion; thi 
made her void by urine a deal of black f gravel, and white 
thick matter, like bird- lime, without any pain, or bad ſymp. 
toms, and ſhe continued eaſy for a week; then her pains retum. 
ed, and went off by the ſame remedy; about 18 days after, her 
=_ ſeeming to threaten a return, he repeated the medicine; 

ut that night it gave her very great pain in the fide of her belly, 
and at laſt threw her into convulſions, which went off upon a 
di:charge of urine, and of a great deal of matter wherein was 
bunch of ſhort hair almoſt rotten ; for ſome time after, ſhe uſed 
a nephritic courſe, which preſerved her from the return of pain, 
matter, ſtones, and an obſtruction of urine. 

M. Leexwentneck, viewing thro' a microſcope part. of the 
abovementioned hairy ſubſtance, ſuppoſed it to be the hair, or 
white wool g&4'a Theep, which was — into ſuch ſmall, or 
ſhort particles, that tome of them were no longer than ſix dia. 
meters of a fingle hair, and which he ſuppoſes could not po 
ceed from a man's body ; but that it was rather found in the heel 
of one's ſtocking; and the oftner he repeated his obſervations, 
the more he was confirmed in his opinion; for he could not only 
dliſcover the Jhort, broken, woolly particles, but he allo faw a 
great many of their extremities ground to pieces, as it were; 
inſomuch, that not only the outhde of the woolly particles was 
rubbed off, but the internal little hairs, of which the wool con. 
ſiſts, were ſo divided from each other, that they appeared with 
their ends like little bruſhes : Moreover, under the ſaid white 
woolly parts, there lay very ſmall particles compoſed of exceed. 
ing ſlender 1mall tubes, whkck he ſuppoſed to be little bits of 


itraw, and they were ſo minute, that a tinge grain of ſand would 
cover them all ; there were likewiſe other ſmall particles of the 


lame figure, wiich he did not take to be ſtraw, but rather the 
Outer 
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| outer huſk or rind of a grain of wheat, or rye ; and under thoſe 


he ſaw one particle, covered all over with ſmall hairs, ſuch as 
are ſeen at the top of wheat or rye; as alſo a few little bits of 
wood, ſomewhat thicker than the hair of one's head; there was 
likewiſe a ſmall particle of a man's ſcart-ikin; for he could ver 
plainly fee the little ſcales of which that ſkin conſiſts; now thete 
— that were not wool, might very eaſily be brought into 
the ſtock ing, in caſe a perſon puts the bare foot upon the floor, 
before he puts the ſtocking on: Moreover, there lay in the ſaid 
matter a vaſt many exceeding ſlender long particles, which 
M. Leewenhoeck ſuppoſed to be thoſe hairy particles, of which a 
ſmall fibre of — conſiſts; as alſo ſeveral earthy particles, 
which he took to be part of the dirt of the floor, or of the foot 
ulelf: There alſo lay a great many peculiar ſmall figures, but he 
could not diſcover what they were, and they adhered ſo firmly 
to ſome little hairs, or wool, by means of the viſcous matter 
perſpired from the foot, as he ſuppoſes, that he could not 4 25 
rate them, but with ſome water; amongſt others, there alſo lay 
two ſlender particles, which he would have taken for the ſcart- 
ſkin of a man, were it not that the ſcales were larger than any he 
could ever take from his on ſkin, which are moſtly of an equal 
thickneſs; In ſhort there appeared to his fight ſo many, and fuch 
particular figures, that he could not determine them; only he 
obſerved amongſt them one ſmall particle, not of a ſingle feather, 
as it appears to the naked eye upon the body of a fowl, but ra- 
ther of the fineſt down; and the more he unravelled, or ſepa- 
rated the particles of wool from each other, he had ſtill the 
greater reaſon to conclude, that the perſon who had worn the 
ſtocking, was wont to go often bare-footed on the floor: Now 
ſuppoſing, that theſe woolly particles had fallen into any ſpoon- 
meat thicker than ordinary, the perſon might ſwallow it down, 
without being aware of it; his reaſon for 1uppofing, that theſe 
woolly particles came from a ſtocking, and theſe produced by 
the motion of the foot, is this; upon viewing ſeveral times the 
broken woollen particles of a ſtocking, which lie in a keap to- 
gether under the heel; and having allo ſingled out of them ſeve- 
ral fibres, or threads of woo}, they conſiſted of ſmall hairs, ex- 
actly agreeing with thoſe in the above- mention d lump of hair. 
M. Leeren hoeck had the gut of an uncommon large, and fat 
cow, part of which he inflatet, and but a little, leaſt its mem- 
branes ſhould be too much diſtended; and he imagined, that he 
oblerved one membrane, in which there lay abundance of tma}l 
fires lengthwiſe, and very er diſpoſed by each _ 
4 2 
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and that in another membrane in the ſame place, there lay other 
fibres tranſverſely, running from the center to the circ 

of the gut; from which obſervation he ſuppoſes, that that mo. 
tion, we obſerve in the guts, as ſoon as they are extracted out of 
the cow, is the ſame by which nature is wont to protrude, and 
diſcharge the chyle out of thoſe parts: He alſo blew up the 
bladder of this cow to the bigneſs of two ordinary fifts, to 
the end he might the better ſeparate, or diſtinguiſh its mem. 
branes, and fo he let it dry; and cutting it thro? at about two fin- 
gers breadth from the neck, he judged (having placed a piece 
thereof before his microſcope) that there were 12 membranes 
Iying one above the other, which was alſo confirmed by a perſon 
that ſtood by; M. Leewenhoeck likewiſe ſuppoſed, that ſome of 
thoſe membranes might be divided into other two, for the blad- 
der to be diſtended into a larger ſpace. 


An Account of ſeveral ſolid Bodies worded by Urine; 
Mr. Yonge. Phil, Tranſ. N“ 323. p. 420. , 


E have many inſtances in authors of ſeveral uncommon 
things diſcharged by urine; and in particular Diener. 
vroeck in his Anatom. lib. I. cap. 17. from his own knowledge 
mentions divers inſtances to this purpoſe, and many more from 
Plutarch, Langius, Alex. Benedictus, J. M. Heſſius, J. Alex- 
andrinus, N. Florentinus, P. Pigræus, and others; viz, that 
needles, lumps of fat, iron keys, roots, ſeeds, nails, &c. have 
come away by urine ; to theſe may be added Tho. Bart holinus, 
in Act. Medic. Vol. 2. Obſ. 125. Vol. 3. OH,. 68. Vol. 5. Obf: 51, 
70. As allo in his Zr, de Lact. Thorac. Cap. 6, 9. Fabricius 
Hildanus Cent. 5. Obſ. 51. who write of pins, c. diſcharged by 
urine; but Dr. Fairfax writes of a caſe ſtill more ſurpriſing, 
vg. a leaden- bullet ſwallowed by a woman for the cholic, and 
voided by urine ſome years after, incruſtated with a gravelly, 
oritty, and ſtony accretion, as mentioned in Phil. Tranſ. N“ 46. 
Mr. Yonge was aſſured by a phyſician in the welt part of Corn. 
val, that he knew a woman, who had voided by urine a ſmmall 
plumb-ſtone ; but there happened at Loo in the ſame 5 a more 
iurprifing accident of that ſort; vig. one Nathaniel Mitchel, 
about 50 years of age, was in the ſummer 1690 ſeiſed with vio- 
Jent cholic pains, which he mitigated by glyſters, but could not 
perfectly free himſelf from them; about 2Mchaetmaſs 1691 his 
pains being very violent, he was relieved by the ſame medicine, 
and drinking the powder of nettle- roots in white wine; after the 
Srſt or ſecond doſe he diſcharged a great quantity of urine, with 
| | a ver) 


| olive, he cat mallow-roots and currants 
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feculent ſediment ; about the beginning of November, bein 

_ 2 d curra boilcd, and mixed wi 
butter; his uſual laxative medicine; in a little time, after eating 
it, he was much diſordered, and complained of an appreſſion by 
wind; at length the wind (as the patient termed it) fettled at the 
bottom of his belly, and in @ very little time he voided with his 
urine ſame of the herbs, with above 40 currants; a few days after 
he difcharged the fame way ſeveral parſley-leaves, which he had 
eat a little before; the phyſician being ſhewn the patients urine, 
he at firſt ſuppoſed that ſome of the Fæces had been evacuated 
that way, and that ſorne latent ulcer had made a paſſage thro' the 
Rectum into the bladder, but he found it otherwiſe; for there 
was no Fætor in the patient's urine, he had no Tengſinus, no 
bloody, nor purulent dejections; but to ſatisfy himſelf farther in 
this particular, the phyſician ordered him a glyſter tinctured with 
indigo, which he retained above half an hour, but bis urine was 
not at all diſcoloured with it; he preſcribed pills of - - two of 
which came away in his urine of an oblong a about the big- 
neſs of the end of the firſt quill in a gooſe s wing; ſometime 
after the patient voided by urine a piece of a raiſin; he lived till 
Midſummer 1692, in which time he diſcharged the fame way, 
at ſeveral times, parts of roots, and other things he cat. 

Diemerbooeck, Fairfax, T. Bartholine, O. Borichius, N. Bleg- 
u, M. Pecquet, and others are of opinion, that there is a more 
latent paflage for the ufine to the emulgents, c. than thoſe com- 
monly ſuppoſed; and they think it appears fo by divers Pheno- 
mena, 22 they had made, and that their objections 
againſt the common opinion are inſuperable; it is certain, that 
the matter of an. Empyema, has been voided by urine, and to 
that purpoſe diuretics are uſed in vulneraries, c. Vide AMalphi- 
gius, N. Blegny, Serjeant Wiſeman, &c. And Mr. Yonge has 
known a large, ripe apoſtumatien in a woman's thigh, ſuddenly 
fink, and all the matter come away by urine; Mr. Leyſer in his 
obſervations gives an account ofa fimilar caſe ; Vide Phil. Tranſ. 
N' 50: Mr. Yonge had a boy brought him, of about fix years of 
ave, that voided the moſt part ef his urine from an orifice in the 
navel ; —. Blaſius or Ve/lingius, relates a ſimilar caſe, and ac- 
counts tor it. : | | 


* 
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An Account of an unuſual Blackneſs of the Face, and of Gs 
ral extra-uterine Fœtus's, Ec. By the Same. Phil. ene 


N 323. p. 424- 


HO” M. Zeewenhoeck's objections againſt the bunch of 
hair, voided by urine, ſeera to have ſome force, yet they 
did not at all affect Mr. Yonge's belief of the truth of the fact; 
for, befides a nice examination of all the cireumſtances, he was 
perſuaded, that it came thro' the Urethra, and was neither con- 
veyed nor dropped accidentally into the pot, by ſuch evidence 
a 1 as is little ſhort of demonſtration; as that the patient 
felt it coming away, that the tumour on the {ide of her belly, 
where her chief pain lay before the evacuation, vaniſhed with 
it, together with all thole ſymptoms that affected her; ſuch as a 
ſtranguary, fetid, and purulent urine, and which did not retum 
in two years after. | 
A oirl of Plymouth, 16 years of age, had about the latter end 
of April, 1709, a few hot pimples riſe on her cheeks, which 
bleeding and a purge or two cured ; ſhe continued very well till 
about a month after, when her face ſuddenly turned black, like 
that of a negro? ; this ſurpriſing accident much'frightned the girl, 
even to diſtraction; when Mr. Yonge was called to her, by the 
arguments he uſed, and ſome compoſing anti-hyſteric medicines, 
the violence of her fits was much abated ; He alſo ordered a lotion 
for her face, which took off the diſcoulorat ion, but it returned 
frequently, tho' not periodically, ſometimes twice or thrice in 24 
hours, at other times five ws ar times; it came on infenfibly with- 
out pain, ſickneſs or any ſymptoms of its approach, excepting a 
little warm fluſhing, juſt before it appeared; it came eaſily away, 
and left the ſkin clear and white, but ſmutted the cloth, that 
wiped it from the face; it felt unctuous and ſeemed like greaſe, 
and foot, or blacking mixed together; it had no manner of 


_ taſte, which was ſurpriſing that a fuliginous exſudation ſhould be 


infipid ; ſhe never had the 4 was thin, but healthful; the 
— appeared no where, but in the prominent part of her 

ce. | 

A clergyman communicated the following occurrence to 
Mr. Yonge; viz. A gentleman's ſervant having killed an ewe, 
that was thought fat, and taking out the bowels, he found a very 
unuſual and monſtrous lump of fat, proceeding like a wen from 
the middle of the Omentum; the clergyman, cutting it open 
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found incloſed a lamb, of the ſame parts and dimenfions, with 
others of that kind: Quere, how it came there, and how nou- 
riſhed? Mr. Tonge had been once ſhewn the like in a bitch, by a 
ſurgeon in —_ and having obſerved and confidered all of 
that nature, which occurred to him either in books, or otherwiſe, 
concluded, that that lamb was not conceived in the womb; but 
in one of the Tube Fallopianæ, where growing too big to be 
contained, it either broke out into the — where it was found, 
or ſlipped back towards the upper orifice, and thro' it into the 
ewe's belly ; that afterwards aſſiſted by the prone, and inc lining 
poſture of the ſheep's body, it fl forwards to the Omentum, 
and was nouriſhed there the uſual way; viz. by the Placenta, 
which was doubtleſs fixed in the a, and the Pedunculus 
remaining entire, it will eaſily extend from thence to the Ferus. 

Riolanus the younger, Ant hropog. Nov. lib, 2. cap. 34. was 
the firſt that publickly obſerved theſe ſtrange 10ns, and he 
tells us, they have the ſame coats, ſecundines, &c. as Ferus's in 
the womb ;z and confidering the anatomical diſcoveries, and new 
hypotheſis of the rp in women, and their uſes in gene- 
ration, made by T heod. Kirkringius, Reg. de Graaf, and others, 
it ſeems more than probable, that ſuch conceptions happen, when 
in coitu one of the Ova deſcends into the Tuba, and not being 
able to paſs into the Nrerus thro! the lower orifice, (which is 
ſometimes, and in aged perſons always contracted) and being 
however impregnated by the Aura ſeminalis or Ani malcula, 
with which the Teſtes, and ſeminal parts of ſome males do ſo 
prodigtouſly abound, that M. Zeewenboeck affirms, that the milt 
of a cod fil has more Amimalcula, than there are people on the 
earth, Dr. Hook's Phil. Collect. N. 1. it grows till too big to be 
contained therein, and then breaks forth into the belly; tho' ſome- 
times they continue in the Tuba itſelf ; there the Placenta fixes 
and draws nouriſhment, as from the Fundus Uteri, and if the 
Pedunculus hold firm, conveys it to the Fetus in the ſame man- 
ner as it does to thoſe in the womb. 

Such extra-uterine Embrzo's have been ſometimes found 1 
women, but not publickly taken notice of, till the beginning o 
the laſt century, by Riolanus the younger, as above-mentioned, 
with this remark, viz. the Tube Fallopiane, fays he, appear to 
be of the ſame nature and ſubſtance with the Uterus, becauſe 
they are fleſhy, and it was obſerved that a human Fœtus was 
conceived therein; and then he gives an account of four ſuch 
ſtrange conceptions, which occurred to himſelf ; a more ſurpri- 
ling conception was afterwards found at Paris, January 1 66%, 

* 


Veſalius in the right Tuba of a udman; it was four months 
old, and grown ſo big, and the Tuba ſo diſtended, as to make 
him (miſtake it for another womb, and accardingly call the ac. 
count he publiſhed thereof, Demonſtrarion d'une double Mazrice, 
Vide Phil. Tranſ. N* 40. German Academy. vol. 1. obſ. 110 
but neither feemed to underſtand the myftery, till de Gr 
made uſe of this very obſervation to illaſtrate, and confirm the 
hypothefis of Xirkringses; and ſoon after, Elſpoltius, a learned 
German, did the ſame in his tract, De conceptione Tubaria, qui 
humane Fetus extra Uters cauitatem in tubis quandoq ue concipi. 
untur; he gives the ſigure of the two fuppoſed wombs, and the 
Fxrus in the diſtended tube; and amonęſt other ſuch conception, 
he mentions two large Mi found without the Matrix of a 
woman. | 

About 10 years after, a much more aſtoniſhing inſtance hap. 
1 A. D. 1652. came to her full time of 

aring; but tho ſhe had all the ſymptoms uſual at that ſeak 
no child came; ſhe cantinued in that condition 20 years, ſti 
ſee ling the child within her; from that time ſhe felt no motion 
it had; in June, 1708, ſhe died, and was opened next day; 
when there was found in her belly, without the womb, a dea 
child wrapt up in the Omentum; it weighed eight pounds; vide 

urnul des Savans. A. D. 1678. Phil. Tranſ. Ne 139. 

Blegny, in his Zodiacus Medicus, vol. 1. obſ. 9. 

In Holland, December, 1658, M. Rhvonbuys, met with ſuch 
another inſtance; a woman with child, at her full time was four 
days in labour, and could not be delivered; M. Rhoonbuys being 
called, found the internum Oſculum UIteri cloſe ſhut up, without 
flooding, or other fore-runners of delivery; upon finding the 
common paſſage tg cloſely ſhut wp, and a very painful tumour 
above the navel, he propoſed the Cæſarean ſection; but he delay d 
it, till the woman was paſt recovery; upon opening the belly 
after her death, he found a child among the inteſtines, and the 
Placenta faſtened to the Colon, and part of it to the Fundus 
Uteri, and that there was a breach in the womb large enough for 
the Fœtus to paſs thro” it into the belly; and that wound, he 
ſuppoſes, was cauſed by a blow, tho' it did not hurt the external 

arts, nor make any impreſſion on the tender Embrio: Mr. Yonge 
— that M. Rhoonbuys miſtook the diſtended Tuba for a 
Matrix, as Veſalius did. wy | 

T. Bartholinus had ſuch another extra-uterine Fetus lappedup 
in a Aſola, which he found in a woman's belly, and conjectures, 
chat it was. firſt conceived in the Tuba Uteri, vide Centur. 6: 


obl. 
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bl. 92: A. D. 1662. In the city of Orange, D. Baldwin and 
M. De la Fort found a fine male Fxtus without the Uterus ; the 
report of this diſcovery is made publick . Sachs, in Miſcellan. 
Curioſe vol. 1. obſ. 110, who gives another inſtance from the - 
ſian chronicle, written by Polinus, as follows; A. D. 1581, 
A woman that had born 10 children in 15 years, conceived again 
and at the full time was delivered through an- abſceſs of the-left 
Hypocondrion, of a fine boy, who was baptiſed, and lived a year 
and a half; but the mother being in exquiſite agonies, died the 
third day after. ' 

The anomalar blackneſs of the girl's face, was in November 
divided into a few dark, cloudy ſpecks, which appeared but ſel- 
dom, and nothing ſo livid as formerly. | 

Mr. Yonge was told by a ſportſman, that he found in the 
paunch of a hare, two - full-grown young ones, among the inteſ- 
tines, but almoſt rotten; as alſo three immature Embrio's in the 
Urerus: The former, Mr. Yonge believes were certainly Ferus's 
broke out of the Uterns. ; 


Ai Account of three Caſes of the Hydrophobia ; by Dr. Mead, 
Phil. Trant. N“ 323. p. 433. 

N the 2oth of April, a mad bitch of the mungrel kind, 
was hunted in the ſtreets of London, when a lad of about 
mne years of age, ſtruck at her with a ſtick, upon which flying 
in his face, ſhe bit him in the right cheek,” which was torn with 
„large wound to the middle of the noſe; a ſurgeon cured the 
wound in about 14 days time, by applying for the three firſt days 
Theriac. Andromach. in Spir. Vin, and afterwards dreſſing it 
with Liniment. Arcei, & Balſam. Terebinth. no other care was 
ken, only a bolus of Theriac. Andromach. was given him every 
night, while under cure, and ſoon after he was bit, he was per- 
luaded to cat the whole liver of the bitch fried: He continued 
very briſk and well to the 22d of May, when he ſeemed dull and 
fick, would eat no dinner, excepting a little boiled ſpinnage, 
walked out in the afternoon, and in the evening complained of bis 
ſtomach and head; his mother gave him a ſmall glaſs of brandy, 
for he would drink nothing elſe; in the night he was very bad, 
ſtartled often, ſcreamed out as in an agony, eſpecially when de- 
ire to drink, and complained miſerably whenever he made urine, 


| laying it Hurt him; the next morning he vomited up the herbs 


he had eat the day before, unaltered; Dr. Mead was ſent ſor that 
day in the afternoon, and found the patient in a perfect agony, all 
n a tweat, trembling, toſſing himfelf up and down, talking con- 

Vor. V. 6. Ff tinually, 
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Veſalius in the right Tuba of a woman; it was four months 
old, — grown ſo big, and the Tuba bo diſtended, as to make 
him miſtake it for znother womb, and accordingly call the ac. 
count he publiſhed thereof, Demonſtration d ume donble Matrice, 
Vide Phil. Tranſ. N* 40. German Mc vol. 1. obſ. 110 
but neither fermed to underſtand the myſtery, till de drag 
made uſe of this very obſervation to illaſtrate, and confirm the 
hypotheſis of Nirtbringius; and ſoon after, Elſbultius, a learned 
German, did the fame in his tract, De conceptione Tubaria, qu 
humans Frutus extra Uters caustatom in tubis quandoq ue concigi- 
untur ; he gives the of the two ſuppoſed wombs, and the 
Fxrus in the diſtended tube; and amongſt other ſuch conceptiang, 
he. mentions two large Mi found without the Matrix of a 
About 10 years after, a much more aſtoniſhing inſtance hap. 
ous at Puri a woman A. D. 1652. came to her full time of 
ing; but tho ſhe had all the ſymptoms uſual at that ſeak 
no child came; ſhe cantinued in that condition 20 years, fill 
_ feetingtthe child within her; from that time ſhe felt no motion 
it had; an une, 108, the died, and was opened next day; 
when there was found in her belly, without the womb, a dea 
child wrapt up in the Omentum ; it weighed eight pounds; vide 
urnul des Scavens. A. D. 1678. Phil. Tranſ. Ne 139. 
Blegny,. in his Zodigens Aediaus, vol. 1. obſ. 9. 

In » December, 1658, M. Rhbonhuys, met with ſuch 
another inſtance; a woman with child, at her full time was four 
days in labour, and could not be delivered; M. Rhoonbuys being 
called, found the 5nvernum Oſculum Uteri cloſe ſhut up, without 
flooding, or other fore- runners of delivery; upon 5 the 
common pos ig cloſely ſhut ap, and a very painful tumour 
above the nave], he propoſed the Ge/trean ſection; but he delay d 
it, till the woman was-paſt recovery; upon opening the belly 
after her death; he found a child among the inteſtines, and the 
Placenta faſtened to the Colon, and part of it to the Fundus 
Utert, and that there was a breach in che womb large enough for 
the Frys to paſs thro' it into the belly; and that wound, he 
ſappoles, was cauſed by a blow, tho' it did not hurt the external 

rts, nor. make any impreſſion op the tender EBnbrio: Mr. Jung. 
— that M. Rhoonbuys miſtook the diſtended Tubs for a 
Matrix, s Veſalius did. n 
T. Bartholinus had ſuch another extra- uter ĩne Fœtus la pped up 
in a Mola, which he found in a woman's belly, and conjectures, 
chat it was firſt canceived in the Tuba Uteri, vide Centur. 6: 


obl. 
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obl. 92: A. D. 1662, In the city of Orange, D. Baldwin and 
M. De la Fort found a fine male Fetus without the Uterus ; the 
report of this diſcovery is made publick by M. Sachs, in Miſcellan. 
Curioſ- vol. 1. obſ. 110, who gives another inſtance from the S- 
l:ſian chronicle, written by Folinus, as follows; A. P. 1581, 
A woman that had born 10 children in 15 years, conceived again 
and at the full time was delivered through an. abſceſs of the-left 
Hypocondrion, of a fine boy, who was baptiſed, and lived a year 
and a half; but the mother be ing in exquiſite agonies, died the 
third day after. TY a en 

The anomalar blackneſs of the girl's face, was in November 
divided into a few dark, cloudy ſpecks, which appeared but ſel- 
dom, and nothing ſo livid as formerly. 1-1 

Mr. Yonge was told by a ſportſman, that he found in the 
paunch of a hare, two full-grown young ones, among the inte- 
tines, but almoſt rotten z. as alſo three immature Embrio's in the 
Uterus: The former, Mr. Yonge believes were certainly Ferus's 
broke out of the Irerus. y 


An Account of three Caſes of the Hydrophobia; by Dr. Mead. 
Phil. Trant. N“ 323. p. 433. | 

N the 2oth of April, a mad bitch of the munprel kind, 

was hunted in the ſtreets of London, when a lad of about 
nine years of age, ſtruck at her with a ſtick, n which flying 
in his face, ſhe bit him in the right cheek, 5 torn with 
x large wound to the middle of the noſe; a ſurgeon cured the j 
wound in about 14 days time, by applying for the three firſt days 


Theriac. Andromach. in Spir, Vin, and afterwards dreſſing it 

with Liniment. Arcei, & Balſam. Terebinth. no other care was 

taken, only a bolus of Theriac. Andromach. was given him every 

night, while under cure, and ſoon after he was bit, he was per- 

luaded to cat the whole liver of the bitch fried: He continued 2 

very briſk and well to the 22d of May, when he ſeemed dull and 4 

fick, would eat no dinner, excepting a little boiled ſpinnage, 4 

walked out in the afternoon, and in the evening complained of his 

ſtomach and head; his mother gave him a ſmall glaſs of brandy, 

tor he would drink nothing elſe ; in the night he was very bad, 

ſtartled often, ſcreamed out as in an agony, eſpecially when de- 

fired to drink, and complained miſerably whenever he made urine, 

laying it Hurt him; the next morning he vomited up the herbs | 

he had eat the day before, unaltered ; Dr. Mead was ſent ſor that 0 

day in the afternoon, and found the patient in a perfect agony, all 

1 a tweat, trembling, toſſing himſelf up and down, talking con- A 
Vok. V. . Ff tinually, 
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tinually, looking very wild; his pulſe low, and ſometimes quicker, 
then again ſlower; and his urine made the night before, as well 
coloured as utual ; the Dr. defired him to drink; he took a little 
in his mouth, but as it was going down, he threw it out with vio- 
lence, ſay ing, it hurt him; the patient again held a little in his 
mouth, and ſwallowed it by degrees, and gently, and with more 
eaſe, but was glad when it was over; he tried to ſuck the drink 
thro” a quill, but could not get it down in continued gulps, but 
ſtopped as ſoon as a very little was paſſed, ſtill crying out, that 
it hurt him to ſwallow it: The Dr. preſently declared the cafe 
to be deſperate; however, bliſtering — were applied to the 
back, and on each fide of the neck, and a diuretic bolus of 
Sal. Succin. Camphor. and Conſerv. Lujul. was given every fix 
hours; for he ſeemed, from the beginning of his complaint, to 
have a difficulty of urine : Next day, the 24th at noon, the Dr. 
found the patient much worſe, he had raved all night, could not 
bear the ſight of any thing white, and ſaid, that it all the women 
in the room, who had white aprons would go out, he would be 
well preſently; he ſaid he would drink if he had ſome given him 
in a black cup; but when brought, he could not, tho! at the ſame 
time he complained he was dry, and pleaſed himſelf with talk- 
ing of full pots; he eat ſome bread and buttcr heartily, but 
quickly vomited it up again, together with a frothy ſlime; he 
was dipped in a tub of warm water, and ſaid he was not afraid 
of water, and was quiet in it for a little while; but he ſoon fell 
into a convulſion, which obliged us to take him out; the Dr. ob- 
ſerved his eyes to grow more ſtaring, and the pupil prodigiouſſy 
enlarged ; he was continually thrown with ſuch violence from 
2 to place, that it was very hard to keep him in bed; and 
eing quite tired and ſpent, he fell into cold ſweats, and died at 
four Oclock in the afternoon: The next day the Dr. opened the 
body, and examining the brain, throat, breaſt and ſtomach, he 
met with no extraordinary appearance any where, excepting that 
3 was a great quantity of grceniſſi viſcid bile in the ſto- 

mach. 5, 
The other patient was a very-luſty vigerous man of 45 years 
of age, who had 10 weeks before been bit in one of the fore-fin- 
ers near the nail, by a little naked dog of the Guinea breed; on 
the eighth of November in the morning, he complained of a great 
ſickneis at his ſtomach, and vomitted green, and yell:w choler 
the next morning he took a doſe of Rad. [peracuanh. whillt he 
was vomiting, he complained of a difficulty of ſwallowing, and 
to work oft the medicine, he ſucked the gruel given him, thro' 
a piece 
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a piece of a tobacco - pipe; but he could not get down above a 
int; and tho' he afterwards often tried this contrivance, yet all 
was to no 1 On the 16th he had eight ounces of blood 
taken from his arm, and he took a bolus of Zheriac. Andromach. 
with Lap. Contrayeru. The Dr. came to him on the 11th, and 
found him tied in his bed, raving mad, biting and ſpitting at the 
by-ſtanders, crying out murder, and making an odd naiſe, as if 
he coughed up ſomething from his throat; this motion the Br. 
had alſo obſerved in the boy above- mentioned; and he ſuppoſes, 
this is what ſome authors have called barking ; The Dr. — 
that this patient had a palſy in his right arm; for he moved it 
only by the help of the other; and thoſe who attended him ob- 
ſerved, that this . began the day before, and that at the 
ſame time he had endeavo to read, but could not, compla in- 
ing of a miſt before his eyes; as he ſeemed afraid of every body, 
ſo he ſhewed the greateſt enmity to thoſe, for whom at other 
times he was wont to have the greateſt love and reſpect; the Dr. 
ordered a ſurgeon to take 20 ounces of blood from his arm, 
which he obſerved to be very thick and black; for a few minutes 
after this, he was very tame, but fell again into his outragious fit, 
in which he ſoon laid himſelf down, quite ſpent, and died. 

The Dr. had an account, from a ſurgeon at Stamford in Lin- 
colnſbire, of a young man about 18 years of age, who died hy- 
drophobus by the bite of a mad fox, that had been bit by a mad 
dog; the ſymptums diſcovered themſelves three months after the 
wound, which was upon the back of the hand, and being healed 
by the application of Theriaca Andromach. had left a ſmall 
black leab behind: Three days before his death he was ſeized 
with a fever, for which he was blooded, vomited and bliſtered4 
he bit to pieces the glaſs wherein drink was given him; when he 
was diſſected, the Fauces were found very much inflamed; the 
left lobe of the lungs was black, and the veſicles full of black 
blood; in ſome places the ſurface, which the blackneſs had not 
covered, — bliſtered, as if raiſed by Cantharides; the liver 
was hard, and of a yellow bilious colour: During the whole 
violence of the diſtemper, the Penis was obſerved to be continu- 
ally erected, and as hard as a bone; this ſymptom is particularly 
taken notice of by Cælius Aurelianus: The turgeon who opened 
the body, ſlightly wounded his fore- finger with the knife, and 
was ſurpriſed to find, that it feſtered, and gave him much more 
pam than a grearer cut had done at other times; ſomething of the 
lame nature likewite happened to the ſurgeon that diſſected the 
Dr's patient ; the following night his hand was ſeized with an 
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Eryſipelas, attended with a great tenſion and pain; this was 
owing to a ſmall wound made in one of his fingers a day or two 
before, from which in turning over the parts, he had tabbed 
the plaiſter, and it did not go off, without the continued appli. 
cation of cooling and diſcutient medicines. | 
From all theſe accounts, it may not perhaps be improper to 
conclude, that the H ax is the effect of a particular kind 
of inflammation in the blood, accompanied with ſo great a ten- 
fion, and dryneſs of the nervvous membranes, and ſuch an ela. 
ſticity, and force of the fluids, with which they are filled, that 
the moſt common repreſentations are made to the mind, with 
too great an effect, and the uſual impreſſions of objects upon the 
organs cannot be endured ; hence proceed that timorouſnels, un. 
accountable anxiety, and inquietude, which are always the fore. 


' runners of the dread of liquids; as alſo that pain in making 


water, and the ſtrange avertion obſerved in the boy at the fight 
of any thing white, the Retina being really hurt by the ſtrik- 
ing of the rays of light thereon ; nor is it hard to conceive, 
when the ſalival liquor is hot, and the throat inflamed and 
dry, that the ſwallowing of drink ſhould cauſe ſuch an in- 
tolerable agony; ne more than it is, that when things are 
wrought up to this deplorable condition, the diſmal tragedy 
ſhould not laſt above three or four days at moſt, in which the 
patient is perfectly fatigued, and torn to death, by the violence 
of his actions and efforts ; 


An Experiment to produce Light on the inſide of a Globe- 
glaſs lined witk melted Flowers of Sulphur; by My. Prancis 
Hauksbce. Phil. Tranſ. Ne 323. p. 439- 


R. Hauksbee melted in a ladle about half a pound of the 
IVI flowers of ſulphur, or ſulphur ſublimed, and pouring it 
into a globe-glais, he uſed it in all reſpects, as in the former ex- 
periments, with ſealing-· wax and pitch; and after this glaſs was 
exhauſted, and motion and attrition-given it, he expected as be. 
fore, to have ſeen a light on its infide; but all he could do had 
no manner of effect thereon, to produce ſuch an appearance, 
either when it was exhauſted, or when replete with air; there 
was nothing to be obſerved but a very {mall weak light, which 
after a long attrition, ſhewed itſelf in that part, where the h 
touched the glaſs ; but when he came to look upon it, he found 
the ſulphureous lining all in a body diſengaged from the concave 
ſurface of the glaſs ; As to the electricity of the globe lined with 
this fort of matter, aſter its attrition had been continued for ſome 
IR TY N def 
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* the glaſs become pretty warm (being full of air at the 

= La 3 of threads was held — it ; but the at- 
traction was very inconſiderable on the lined part, tho' the 
threads were pretty vigorouſſy directed on the tranſparent fide; 
yet not with Juch force, as when the glaſs is quite clear within, 
25 this was not; becauſe the fumes of the melted ſulphur adher- 
ing to it, made it appear ſomewhat cloudy. 

Mr. Hauksbee repeated this experiment with common ſulphur, 
and took a quantity, nearly equal to what he had uſed before 
of the flowers, and melting it, he poured it into another globe- 
olaſs, which he uſed in all reſpects, as he had done the former g 
but when he had exhauſted it, and given the uſual motion 
attrition, the effect was ſo ſurpriſingly different, that one would 
ſcarcely think, it could proceed from the ſame ſort of body; far 
the figure of his hand, and fingers appeared not only an its in- 
fide ( thoꝰ more faint and pale, than in the experiments of ſeal ing 
wax and pitch) but, on its outſide their appeared a briſk — 
light, ſo beautiful and agreeable to the eye, that it was a very 

Ent ht; the ſtrength of this light may be judged hence, 
that the — of the palm of his hand, near thoſe parts it 
touched, were cafily diſcernible thereby; and were a ſmall print 
laced at the ſame diſtance, he does not queſtion, but it would 
Lo been legible without any great difficulty ; and as this com- 
mon ſulphur differed vaſtly in that part of the experiment, al- 
ready — from the former, ſo likewiſe in the latter; for when 
the hoop of threads came to be held over it (under the ſame 
circumſtances, as in the other) they were directed towards it as 
vigorouſly, as in any experiment that had been made; the lined 
aud tranſparent parts performed much alike; if there was an 
difference, it ſeemed to incline to that part lined with the ſul- 
phur; in this experiment likewiſe, as in the laſt, the ſulphur 
was looſened, and ſeparated from the glaſs, that contained it ; 
which therefore cannot be urged, as any ways conducing to the 
unſucceſsfulneſs of the former. 

Mr. Hauksbee repeated this experiment with a large quantity 
of ſulphur, and poured about two pounds of it melted into a 
jobe glaſs of the ſame ſize with the former, which was about 
ve inches diameter; this when cold, contracted itſelf, and was 
looſened from every part of the glaſs, as in the former experi- 
ments; the ſulphur covered more than half the inner ſurface of 
th. globe, and its thinneſt part, was about half an inch thick; 
towards the axis it appeared to be more than a full inch thick; 
th als when exhauſted of its air, was uſed in every reſpect, 

; as 
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as in the former; the light aced on its outſide was very cou. 


ſiderable, and attended with the ſame colour and vivacity as be. 
fore; nor was that on its inſide leſs vigorous ; comparing it wich 
the former, ring ee Jang thickneſs of the lining, it was x 
leaſt four times greater; but the figure of the fingers was not 
now ſo diſtinguiſhable as in the other; and on the part near the 
axis, as was hinted before, where the ſubſtance of the ſulphur 
was by much the greateſt, no light was produced; which might 
be owing in a great meaſure, to the ſlowneſs of the motion, and 
its weakneſs there, in reſpect to that which was made more xe. 
mote from it, where the light was ſeen within; what was farther 
obſervable was, that the light which was viſible on its outfide 
only, appeared to be produced between the inner ſurface of the 
glaſs, and the convex ſurface of the ſulphur; for the ſulphur 
— looſened therefrom, gave liberty for the air to be taken 
from thence, as well as from the other parts, the light which 
was there prqduced, being reflected by the hard, poliſhed, and 
nearly contiguous body of the ſulphur, ſeems to Mr. Hauksbes 
to be the reaſon, why it appeared with ſo much vigour ; this 
outer light would ſometimes break into branches, all over the 
lined part of the globe, in as odd and pleaſant a manner, as 
what was obſerved in former experiments, with the large globe. 
laſs, upon admitting a little air : And what farther occurred in 
this experiment was, that when the attrition ceaſed, the plobe 
continuing its motion, a great mou ſparks of light woul ap- 
all round it, and fo continue for ſome time, without any 
ſh attrit ion. 

Corol. Hence we may ſee, what remarkable changes may be 
uced in bod ies, with reſpect to their electrical, and lumi- 
nous qualities by their different managment and preparation; 
as here it is plain, that common ſulphur, which is plentifully 
endued with both theſe qualities, by undergoing the chemical 
fire, which ſublimes it into flowers, is almoſt entirely deprived 
of them both; perhaps by other management of the ſame 
body, this loſs might be repaired again; and it is poſſible, there 
may be chemical operations, which inſtead of impairing, may 
improve, and heighten theſe ſurpriſing qualities of bodies; nay, 
for onght Mr. Hauksbee knows, _ give them new qualities, 
where they never were at all; as well as take them away, where 
they once were in a great degree of perfection; the powers of 
nature are not to be determined before hard by demonſtration, 

but to be explored by obſervation and experiment. 


Micro- 
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ö ucroſcopical Obſervations on the particles of cryſtallized 
Sugar, Minerals, and the Manner of obſerving the Circula- 
tion of the Blood in an Kel ; by M. enhoeck. Phil. 


Tranſ. N“ 323. p. 444. 


Leewenhoeck affirmed in a former Tranſattion that the 
particles of ſugar-candy, conſiſted of two broad, and 
wo narrow fides, and that the other, i. e. the top and bottom 
ran into a ſharp point, like the figure of a wedge or chiſe l. 

Plate VI. Fig. 11, ABCDEFGHIK repreſents a ſmall bit 
of ſugar-candy, of which one ſhall ſeldom ſee ſo perfect a 
fioure 3 becauſe they are almoſt always faſtened to ſome other 
particles of ſugar, ſo that we can only diſcover the ſuperficies of 
one fide thereof, as here in this figure HIE F G; but when it is 
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ather particles, the other fide repreſented by ABC DK will alſo 
appear after the ſame manner: We alſo obſerve, that all the par- 
Fes of ſugar-candy, even that which comes from the Eaſt- 
Indies, if it be nor too irregularly coagulated, and faſtened to 
the fides of other particles, has generally, one fide obtuſe, and 
different from the other three, which have angles juſt like a 
quare piece of wood, one of the corners of which is partly cut 
away, as appears at I K. | 

Fig. 12. L MN QPQ allo repreſents a little particle of ſugar- 
candy, which had been joined to others, at the fide L MN, and 
a O there appears a very {mall particle of the candy, that ſeems 
to have been coagulated with the ſaid Fig. when it was much 
ſnaller; and that particle appeared like mountain-cryſta], and 
under that, there was another confiſting of about 10 ſmall cry- 
fals: For his further ſatisfaction about ſugar-candy, and its coa- 
wulation in the ſyrup, M. Zeewenhoeck took ſome powdered ſu- 
gar, and diflolving it in water, he then boiled it fo long, till he 
lappoſed all the water had evaporated ; afcer which he placed it 
upon ſeyerol glaſſes, to the end that he m ght obſerve the coagu- 
lion of the ſmall particles thereof; ſome days after (this was 
in the month of March) he obſerved a great many regular 
fgures, which lay coagulated in ſeveral ſhapes, but all of them 
5 clear and tranſparent, as cryſtal, inſomuch that they afforded 
. pl-alant fight ; be expected to have found them all of one, and 
ae tame ſhape, and that they would have appeared like Fig. 11. 
dr, upon viewing them with a microſcope, ſome of them ap- 
pact, as repreſented by Fig. 13. RSTV ; this at firſt ſeemed 
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Wat ſurpriſing to M. Leewer fork 5 but when he conſidered, . 


that 


taken out of the ſyrup, or liquor without being united to any 
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that the particles of ſugar (of which ſome are ſeveral tho. 
ſand times ſmaller, nay, ſo ſmall, as to eſcape the fight thro 2 
microſcope) do not appear to the eye in the ſame poſition, not 
that its wedges are repreſented as in Fig. 11. by BC, or GE; but 
that on the contrary, the ſide which is ſhewn in the ſaid figure 
by CDE EIK, lies ſometimes uppermoſt, or undermoſt; then 
it is not ſurpriſing, if the ſame particle of ſugar- candy ſhall a 
pear to the eye as repreſented in 1 by ABCDEF: In that 
above-mentioned particle of ſugar, he obſerved ſeveral ſtreaks, ot 
fibres, that lay inwards, and which, by reaſon of the tranſpa. 
rency of the ſugar, appeared plainly to the eye, as repreſented in 
the laſt figure, between D and C, and D and E, and fo like. 
wiſe ſrom the center of the ſugar, where thoſe ſtreaks extended 
on each' fide to B and F: From this obſervation, M. Leewen- 
Hoc le concluded, that the ſugar increaſed from time to time, in 
proportion to the ſpaces between each ſtreak, or fibre: He like- 
wile law a few coagulated ſugar particles, that appeared in as re- 
gular quadrilateral figures as ever he had ſcen, one of which is 
repreſented by Fig. 15. GH IK, and withal as clear, and tranſps- 
rent as any diamond; it is likewiſe to be obſerved, that each of 
theſe figures 13, 14, 15, was no bigger, than a ſmall gra in of ſand: 
The reaſon why, thete were ſo many particles of ſugar, that bad 
but one part of Fig. 13. was, as he ſuppoſes, becauſe they wer: 
coagulated with other particles of the like figure, inſomuch, that 
they hindered each other in their coagulation; but when they lie 
at ſuch a diſtance from each other, as that there is no actual con- 
tact of the parts, and yet they are coagulated, we can attribute 
that effect to nothing elſe, but a ſecret tendency, which the invi- 
ſible parts of the ſugar have to each other: In the middle of 
Fig. 13 and 15, he obſerved a clear particle, which was of the 
fame ſhape with the whole body; whence he concluded, that 
the ſaid body was much ſmaller at its coagulation, but increaſed 
continually, by new acceſſions of matter round about it; and 
that in proportion to the number of circles, or circumferences, 
the body increaſed from time t time in bigneſs ; and who 
knows, but that each circle was formed on a particular day, and 
in dry weather, and that at night it remained in the ſame ſtate: 
Theſe little figures retained their entire ſhapes, and cryſtalline 
appearances, as long as it was dry weather; but when it hap- 
pened to be moiſt, or rainy weather, he obſerved a moiſture about 
the particles of the ſugar, which in dry weather, evaporated 
again; and then there coagulated a vaſt number of wall ſugat 
Particles upon the larger particles, and thoſe were ſo 2 
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ſmall, that a thouſand of them together were not ſo big, as one 
of thole particles reprefented by Fig. 13. vis. not ſo big as a fin- 
gle grain of land, thereb all their beauty diſappeared; and to 
the end, that theſe little figures might retain their ſhape till they 
were delineated, he was obliged to carry both them, and the mi- 
crolcope, before which they ſtood, in his pocket: Now ſince we 
lee, that two different figures are coagulated from one, and the 
{ame matter, it is eaſy to conceive, that ſeveral other figures 
might be produced in the firſt coagulation, eſpecially, when an 
of the parts of. thofe little bodies lie upon each other; a 
theretore , we ſhould not be ſurpriſed, to ſee in the coagulation of 
{alts, ſeveral figures, produced from one particle of ſalt. 

M. Leewenboeck, upon examining the ſubſtance of a piece of 
mineral, {aid to be very rich in gold, and brought from Hun- 
gary, found that the fine gold colout was nothing elſe, but ſul- 
phurz there was alſo another piece, which was laid to be cop- 
per; one of theſe minerals was mixed with a little ſtony matter, 
juſt Ike particles of ſand, which ſeemed to be united, by ſome 
heterogeneous matter, to the other parts of the mineral; he ſepa- 
rated tome of the ſtony matter from the reſt, and placing it be- 
fore his microſcope, he fonnd that ſome of the particles of which 
t conliſted, had as ſmooth, and tegular ſides and angles, as an 
poliſhed diamond can have, that is, when they were not . 
or did not lie under others; but where there was an union of the 
parts, there appeared ſeveral ſuch circles, as in Fig. 13 and 15, 
tome of them having particular ſides, one of which wag twice 
#5 broad as the other: Theſe particular circles or rings M. Lee- 
wenhoeck ſuppoſed to be allo occaſioned by the increaſe or coa- 
gulation of new matter; it was a very agreeable ſight, for they 
appeared as clear as cryſtal: Both the gold and the copper, that 
ſeemed to be in theſe minerals, were nothing elſe but ſulphur. 

M. Leexenboeck was formerly wont to ſhew the circulation of 
the blood in an ee}, by putting it with its tail uppermoſt, into a 
long glaſs tube; but afterwards, he prepared copper plates of: 
about a foot long, and ſeven inches broad, one extremity of 
which, of the extent of an inch, he bent, and at the other ex- 


tremity he made a ſquare hole five inches long, and two inches | 
WJ bwad, in which he put little glaſs plates, as clear, and as thin 
s be could poſſibly procure ; = ſuch a glaſs plate he put one 
„we tmallett cels he could fin „which were ſometimes as big, 


23 one's finger; then he bound the head, and the beſt part of the 

body ahout with a linen cloth to the end, that the eel might — 

ke, and then it would lie the ſtiller upon the copper plate, and 
Vor. V. 6 G 2 he 
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he laid the tail upon the glaſs; and that part of the body of the 
ee}, that is wound about with the cloth, he alſo faſtened to the 
plate with a wire, that the ee] might not wriggle itſelf off; the 
ce] being thus placed upon one fide of the glals in the copper 
plate, the microſcope, thro' which he viewed the circulation, 
was faſtened by wires, and ſcrews on the other fide, in ſuch x 
manner, that it might be moved upwards and downwards, and 
every way: If people would uſe this method, M. Leewenboeck 
does not doubt, but they might obſerve the ſame things in an ee], 
which he had done; and then if a perſon would view the arm, 
and carefully confider the pulſe in the veins, he would certainly 
d over, that the blood which cauſes the pulſe, proceeds from 
the hand. 


The Bones of a dead Calf taken out of the Uterus of à Cow; 
and a Callus ſupplying the loſs of part of the Os Femoris; 
by Mr. Sherman. Phil. Tranſ. N“ 323. p. 450. 


T HIS cow had continued a great while in a lean, pining 
and waſting condition, and was reduced to ſo weak a ſtate, 
that they concluded ſhe would die; when of a ſudden ſhe be- 
gan to cat, and thrive ſo very faſt, that in fix or eight months, 
he was ſo fat, as to be ſold to the butcher ; who when he killed 

her, found dry bones in her Nerus, there being no manner of 
moiſture in the bag, as he called it, wherein the bones were con- 
tained : Mr. Sherman ſuppoſes, that the ſame digeſtive humour, 
which diſſolved the ſkin, and muſcular parts of the calf, might 
likewiſe diflolve the catrilages, and for ought he knows, even part 
of the bones: There are ſeveral ſuch inſtances in anatomical au- 
thors, particularly, one of a woman, whoſe Ferys diſſolved ſo 
perfectly, that ſome of the bones made their way thro' the A- 
dome, and what is more ſurpriſing, the ſame woman had chil- 
dren afterwards, 

A young man about 1) years of age had a compound fracture 
on the taigh ; Mr. Sherman was obliged to take out two inches 
of the ſubſtance of the Os Femoris, and yet nature, by keeping 
a due extenſion, in four month's time ſupplied ſuch a Callus, that 
the part was not 7 of an inch ſhorter than the other fide, and the 
perſon was as ſtrong as ever, and walked without any lamenels. 
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Account of \ the great Froſt in 1708 and 1705; by Mr. 
0 Derham. Sphil. Tranſ. No 324. P+ 454. mY 


R. Derham ſuppoſes, that this froſt was greater (if not 
alſo more univerſal) than any other within the memory of 
man; the froſt that happened in 1683 was the longeſt froſt, but 
this in 1708 tho' of ſhorter continuance, was more intenſe than 
that; for Mr. Derham's thermometer was much lower on De- 
cember zoth, than it had ever been fince 1697, when he firſt be- 
gan his thermometrical obſervations; and the thermometer in the 
repoſitory at &reſbam · College was lower, than ever it was before; 
the particulars of its greateſt deſcent are theſe January 26; 
1696, 41 degrees, January 5, _ 40 degrees, and Fanuary 3, 
170% 43 degrees, and laftly in Mr. Patrick's thermometer in 
London, the ſpirits. were 4 or 5 degrees lower than in 1683: In 
London the greateſt contraction of the ſpirits was on January z, 
which was alſo an exceſſive cold day at Upminſter ; bur, the grea- 
teft contraction in the laſt place was on Dec. 30. preceeding; the 
reaſon of the difference is, becauſe, Mr. Derham's thermometer 
was always abroad in the open air, where no ſan- ſnine touch'd it; 
but, thoſe two thermometers at London were within doors, in rooms 
where no fires were made, and it is eaſy to obſerve, that the froſt 
does not preſently exert its greateſt force within doors, and when it 
does, neither does is ſo ſoon abate its force within doors, as without: 
Mr. Der ham's obſervations about the intenſeneſs of the cold were 
confirmed from other places in the ſouthern parts of England ; 
particularly, he found them to agree with ſome obſervations 
made by Mr. Creſſener at Streatham in Surrey: Mr. Derham 
blerved, that the deſcent of the ſpirits in his thermometer on 
December the 30 was, within one tenth of an inch as great, as 
the deſcent effected at another time (and that in a cold day too, 
becauſe artificial freezing is leſs vigorous in a warm day) with ar- 
tifcial freezings made both with ſnow, and falt, and likewiſe 
with ſnow, and ſpirits, both which mixtures he made uſe of ſe- 
veral times, and found them nearly of equal power; if there 
was any difference, he ſometimes thought the preference due to 
the mixture of the ſpirits of wine with the 1now : It is well 
known, that we can in ſummer freeze with ice and ſalt, and the 
lame may be then done with Sal armoniac, diſſolved in water; 
but we cannot by theſe means produce at that time ſo intenſe a 


froſt, as in winter, eſpecially in a very cold day. 


Notwithſtanding, the froſt was fo extremely rigorous in the 
ſouthern parts of our iſle, yet the northern parts ſelt little 
| G g 2 thereof; 


4 ta. as 
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thereof: Mr. Derham received ſeveral informations from t 

which all agreed, that the winter was no ways extremely cold 
there, but like other winters; and in particular, the Biſhop of 
Carlifle writ an account from Roſe Nov. 5. 109. as follows: 
* Zanuary laſt, ſays he, I had a ſufficient opportunity to obſerve 
* the froſt, and cold being more intenſe in the ſouthern parts, 
and the ſnow much thicker, than here; I began my journey tg 
London on the 26 of that month, three days before the thay, 
and for ſeveral miles, near the banks. of the river Eden, in both 
the counties of Cumberland, and Weſtmoreland, my horſes 
© hardly ever trod upon ſnow ; when we came to $/anemoor on 
* the confines of 707kſbire, we found the ground covered pretty 
© thick, and ſtill deeper the farther we came to the ſouth ; none 
© of our rivers, or lakes were frozen over; and the extraor- 
© dinary flocks of ſwans, that reſorted hither (nothing like it 
having been {een by the oldeſt man living) was a ſure argument, 
© that the temperature of the climates was ſtrangely inverted, 
The other account was from Edinbarg, Nov. 5 1709, from Sir 
* Robert Sibbald; I can learn ſays he, no extraordinary effects of 


the cold ſeaſon here; it was a long winter; the cold came early 


in October, and continued till near May ; there was a deal of 
* inow, which lay long on our ſouth hills near this place; we 
had not much froſt to ſignify, nor did it laſt long: And as in 
* Scotland, ſo in Ireland, the froſt was very favovarble; as 4 
pears from Mr. Molyneux; viz. we had here, ſays he, a harder 
winter than uſual, but I ſuppole they did not ſuffer ſo much as 
* their neighbours; they had two or three pretty ſharp froſts, and 
* ſome ſnow, but not of any remarkable continuance*. M. Scheuch. 
zer obſerved the cold to be as exceſſive and unuſual at Zurich, 
as it was here with us; the cold in Faly was fo great, that for 


20 years paſt they had not felt a greater, and on Zwelfrh-day it 


wanted but half a degree of extreme; as to the northern parts 
M. Ortho Sperling writ from Copenhagen, that it was Hyems arro- 
ciſſima ; and Dr. Fudichar affirmed that the ice in the harbour of 
Copenhagen was 2.5 inches thick; and that on April 9. 1709. NS. 
propre had gone over between Schonen and Denmark on the ice; 

y M. Roemer's obſervations it appears, ſuch a froſt had not been 
known in the memory of man in t beſe countries, and that the froſ 


on January 7, and February 23, 1708-9, did very nearly approach 


7 he point of artificial freezing : In the northern parts of Germs 
they had alſo the ſame fate with their neighbours of Deumar 
as appears from an academical exerciſe in the univerfity of Hall, 
June 13, 1509. by G. Remus, entitled Conſideratio Phyſico- 
mathematica, Hyemis proxime preterlapſe, &c. M. Rexus dir 
25 5 r l 8 3 ; 
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iributes that winter into five periods, the firſt of which he begins 
at Offober 19, 1708. N. 8. at which time the cold weather began 
with them at Hall, the northern winds blowing then, and froſty 
weather accompanying it 5 but at Upminſter it began ſomewhat 
ſooner ; for the windg were northerly all the latter end of Seprem- 
ber, and there was a hoar · froſt on Michaelmas and the following 
days; after which, far a great part of October to the 2 3d, the 
weather was for the molt part hoar- froſty, or froſty, very agree- 
ably to M. Remus's obſervations; he places the end of this firſt 
period on November 3. The ſecond period, which with its inter- 
val takes in November and December, Mr. Der ham found pretty 
much to agree with his own obſervations, the weather being often 
warm or cold at Upminſter, as it was at Hall, and the winds alſo 
not very different; anly Mr. Derham obſerved, that the cold in 
one place commonly preceeded that in the other; and the violent 
— M. Remus ſays, blew the night preceeding December 13. 
N. 8. was not percetvable at Upminfer, till the ſecond day after 
about noon, at which time it had ſpent itſe lf much, and was only 
a briſk eaſterly wind, but no ſtorm: The third period begins on 
January 5, N. S. of which M. Remus ſays, the ſcene was ſud- 
* denly changed, and to the ſurpriſe of all Europe, this period 
began with an extraordinary and almoſt unuſual cold.” at the 
ſame time the wind and weather began to change at Upminſter, as 
> en it did at Hall, the cold alſo began to 1n- 
creaſe, | | 

| Here follows a table of the depreſſion of the ſpirits at Hall 
and Upminſter. ' 


Day of the | Depree of the | Degree ofthe | 
Month. —— — 
O. S. ter at Hall, ter at Upmin- 


10 b. p. m. ter at 9 h. 
| | | | p. m. 
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It is to be obſerved that the ſcale of the thermometer at Hall runs 
downwards, from ſome point above, towards the ball, or bottom of 
the ſtalk ; but the degrees of Mr. Derham's thermometer, bei 
at the top of the ball, or which is alone, at the bottom of t 
little tube, or ſtalk, and ſo upwards, every degree being one 
tenth of an Engliſh inch, and the — oint, at 82 degrees, 
equal to eight inches two tenths from the al ; and the moſt in- 
tenſe cold at 44 degrees. 1 

From the foregoing table it may be perceived, that the froſt at 
the beginning kept a pretty equal pace in both places; and 
Mr. Der ham had reaſon to think, that it did the ſame, the 
greateſt part of its duration: M. Remus's third period ends 15 
nuary 25, N. S. with an weſterly wind and a thaw, which held for 
a few days; at 4e the wind was ſoutherly at the ſame 
time, with a thaw likewiſe accompanying it for a few days: 
M. Remus begins the fourth period on January 31, N.S. in 
which Mr. Der ham obſerved a great agreement between their 
obſervations, as to the cold; and thoſe days on which M. Remus 
marked the weſterly winds to have been ſtrong, it was the fame 
at Upminſter ; and there was alſo ſome, but leſs, agreement, in 
the coaſting and the ſhifting of the winds throughout this period: 
The fifth and laſt period M. Remus places between February 1), 
and March 17, N. S. in this, he ſays the cold weather returned, 
2nd continued long; and it did the fame at Upminſter ;. but as to 
the end of tis period, Mr. Derham found ſome difference, and 
ſome agreement between their obſervations; the ſnow was more 
with them than with us; the winds changed with us from the 
eaſterly points, to the weſterly and ſoutherly points, a day or two 
ſooner, than with them, then gas reed with them; and ſoon 
after veeted about to the eaſterly and northerly points, as it did 
with them; and Mr. Derham alſo further obſerved, that when 
the winds agreed in both places, the wind at Upminſter was of 
ſome force: As to the warmth of the weather all this time, 
Mr. Derbam found a pretty deal of agreement; only, as the wind 
changed two days ſooner at Upminſter, ſo we had the mild wea- 
ther M. Remus mentions, two days ſooner ; then it grew colder 
at Upminſter, as M. Remus _ it did with them; and whereas, 
he marks April 13. N. S. to have been the firſt day, on which 


the ſpirits roſe to the point of warmth, Mr. Derham found by hs 
thermometer, that the preceeding day had been as warm as that, 
as alſo the following days, and each of them warmer than any 
had been all the — winter; tho' there had been fereral 


warm days before that time, particularly, March 12, 13, 14, 16.19 
28. O. 8. 
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:$, O. S. but the reſt in that month were cold for the moſt 


rt, 

1 to the effects of this froſt, the waters were frozen in ſeveral 
places to an extraordinary depth, tho Mr. Her han hardly believes 
to that depth, as in the long froſt in 1683, when the Thames 
was frozen in ſuch a manner, that above bridge ſeveral 
booths were erected, fires made, and meat dreſſed; and on 
January 10. 1684, Mr. Derham himſelf ſaw a coach and 2 horſes 
rive over the river to Southwark, and back again, a great number 
of people accompanying it; but in the winter 1708, the caſe was 
valtly different, accord ing to the account Mr. Der ham receiv'd 
from Mr. Lowrhorp ; * who ſaw ſeveral people croſs the Thames, 
* at ſome diſtance, above bridge; but, that was only towards 
* low-water, when the great Lakes of 1ce, that came down, 
* ſtopp'd each other at the bridge, till they form'd one continued 
bed of ice from thence, almoſt to the Temple ; but, when the 
flood came, the ice broke, and was all carried with the current 
up the river; he was told the like happen'd between Weſtmin- 
* fter and Lambeth, a little above Whtreball:” As for other 
waters they alſo had their ſhare, eſpecially, where they Jay ex- 
pos d to the northerly, and north eaſterly winds; nay, the ſea- 
waters themſelves did not eſcape, but, were cover'd with ice in 
leveral places near the ſhore, in harbours, and where _ lay 
calm and ſtill; as in the harbour of Copenhagen, and in the ſea 
between Schonen and Denmark; and Dr. Newton inform'd 
Mr. Derham, that the ſea was froze both on the coaſt of Geneva 
and Leghorn: As for the northern parts of Germany, the above- 
mention d difſertation of M. Remus gives the following account; 
1d. The waters were frozen into ice below the uſual depth, 
* and other liquids were congeaP'd, that at other times are never 
* ſo, even in the middle of winter; tho? the waters of a ſpring in 
* certain village of Sileſia be cold in ſummer, and warm in 
' winter, yet, this winter it was covered with a pretty thick cruſt 
* of ice; and even, the public news often gave account of mineral 
vaters be ing frozen, tho* not the hottcr ſorts ; icicles were feen 
* ſticking to the ſalt ſprings at Hall, which had not happen'd in 
an age before: D. Breynius inform'd M. Remus, that the fea it- 
' felf, as far as his armed fight could reach, was cover'd with 
ice, even on the eighth of April; and that upon expoſing to 
the open air a ſtrong lee of pot-aſh, which is never ſaid to 
freeze, he found it ſoon turn d into ice: Moreover, a certain 
" friend of his had likewiſe obſerved, that the dephlegmated ſpi- 
ri of tartar was frozen: The Obſervariones Hallenſes give an 

* account, 
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account, that the ſpittle was hardly gut of the mouth before iſ 
* was froze; rivers were thrice frozen, even ſuch as the cold, 

© reaſon of their rapadity, could not affect at other times: That 
effects Mr. Derbam was apt to think the waters felt, not on 
in England, Denmark, Ger » France and Traly ; but like. 
wile in all the northern parts of the plobe, excepting Scorland 
Teland, and probably ſome other iſlands, or places near the ſea; 
tho even ſome of theſe appear from the foregoing account to 
have ftuffer'd much; this univerſality of the froſt, Mr. Derhuy 
ſulpected, trom the great numbers of divers kinds of birds (utter 
ſtrangers to theſe parts, and many of them inhabitants of the 
northern colder climates) which were ſeen, and kill'd in feyera] 
parts of England; in the Ee marſhes we had ſeveral wild 
1wans, brent geeſe, ſeveral of the rarer gull-kind, and divers other 
forts of birds, utter ſtrangers to theſe parts; and the following 
birds were kill'd within four or five miles of Coln, St, Aldwin's, 
or Edwin's in Glouceſterſhire, between the beginning of Noven:- 
ber, and the latter end of March 1708, which were never 
found there 1n moderate winters, 

1. Lanius cinereus major, the larger butcher bird, or matts- 
gels; ſometimes ſeen in Derbyſpire, but common in Germany, 
as Mr. Willoughby ſays. 2. Fringilla montana, the bramblin, 
3. Numenius, five Arquata, the curlew; theſe birds, tho 
ſtrangers to the inland parts, Mr. Derbam had ſeen common 
enough cn the Eſſex coaſt; and Dr. Woodward affirms, he fay 
them ſeveral times the winter, 1908, at the poulterers in | London, 
4. Gallinula Erythropus major, the red{hank, or poolinipe. 
5- Gallinula bypolemos Geſners, the ſand- piper. 6. SCH&nuhny, 
the ſtint. 7. Corvus aquaticus minor, ſive Graculus paimipes, 
the ſhag. 8. 3 the goolander. 9. Mergus cirratus, 
longireſter, the dan diver. 10. Mergus major cirratus, the ſmeu, 
or white nun. 11, Colymbus major, the greater loon. 12. Taru 
a; rf the greater gull, 13 Cyg#us ferus, the elk, or hooper, o 
wild-twan, 14. Frenta, the brent-gooſe. 15. Anas niger Adr. 
vandi, ieldom ſeen in England, but common in Nor). 
16. Tadorna, the ſhell-drake, or burrough duck. 17. Anas ful. 
gula prima Geſneri, the tufted duck. 18. Anas fora fuſca Ge 
uert, Penelops Vete rum, the poker. 19. Anas Platyrhynchos mi 
Aldrov. the golden-eye, 20 Platyrbynchos roſtro nigro & phaiiu, 
the gadwal. | 

In the above cited diſſertation of M. Remus, we are told, how 
animals ſuffered both with them, and in other | pt. viz. * Tha 


the freſh-water-fiſh in thoſe parts were killed every where, - 
tha 
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dhat a vaſt deſtruction befe] their fmall birds; both which 
« happened alſo at Damzick,-nay-ſome atfinned,. that they ſaw 
birds, as they flew along, dropdown out of the air, their ſtrength 
« failing them; that the Laſatia letters gave an account, that ſe- 
veral cows were frozen to death in their ſtalls; and ſome travel- 
ers on the road, were quite frozen to death, others Joſt their 
hands, feet, noſes or ears; and ſome fainted away, and were in 
great danger either of life or limb, when brought too ſoon near 
© the fire; of theſe particulars he gives ſeveral. inſtances from 
« news-papersz as of two gentlemen and a ſmith in England, 


«and above 60 men and ſeveral cattle near Paris; and the like 


© at Venice, and 80 French ſoldiers near Namur, all killed on the 
road with the cold.” Whether any ſuch perſons periſhed in 
our roads in England, Mr. Derham was not certain; but there 
was an account of ſome that did, particularly, of -poſt-boys, and 
likewiſe ſome drovers; ſeveral of our freſh: water fiſh were alſo 
deſtroyed in ponds, that were ſhallow, and eſpecially if long 
frozen over; ſome for want of air, where the were not 
kept open, and others with the cold air at the holes in the ice, 
where they came in great numbers to breathe 5 Dr. Newton gave 
an account, that ſome marines on board our men of war on the 


' [:alian coaſt, died of the cold; and that ſeveral loſt parts of 


their fingers and toes.” | 20. 301 | 

hut the greateſt ſufferers in the animal kingdom, were birds 
and inſects; robin-red-breafts, which werg numerous before the 
troit came on, were afterwards very ſcarce, only here and there 
une was to be ſeen; nay notwithſtanding their recruits the follows 
ing 1ummer, yet ſtill the ſucceeding winter, their ſcarcity remain'd 3 
both wood and ſky-larks, which us'd to be very numerous, became 
in a manner rarities the ſucceeding ſpring and ſummer, only one 
here, and another half a mile or a mile off, and their ſcarcity 
continued for ſome time after z but whether this was an univerſal 
calamity, that befel that family of ſmall birds, or whether it only 


happened to the Eſſex larks, or whether they were not driven from 


thele parts by the troſt, Mr. Derham could not jay; becauſe he 
had been informed, that in ſome other counties of England, which 
abound in large, common plowed fields, and where larks are 
uſually more numerous, than in Eſſex, they bad had large flights 
of larks in the winter 1528; and he was told by the London poul 
terers, that they had larks from almoſt all parts of England, and 
had not received the following year, a quarter, nay icarcely a 
tenth part of the larks they uſed to have, by teaſon that the froſt 
bad killed them, as the burd-catchers {aids In the inſect tribe, 

Vor. V. Nꝰ 7. gs 2 Mr, 
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Mr, Der bam particularly obſerved the Pediculus Pulſatorins, ot 
Fatidicus, or Death- match, to 2 ſuffe rers; notwithſtang. 
ing the great precaution and art of that inſect, to ſecure itſelf 
againſt hard weather, in dry places within doors, under downy 
light duſt, Cc. yet they ſeemed to be great ſufferers by the froſt; 
for few of them appeared the following ſummer ; and in places 
where they. were wont in July to be very ſonorous with their 
ucking noiſe, only now, and then one was heard; a manifeſt 
proof of their being either killed, or rendered leſs prolific and 
venereous. E il 
- But among all the ſufferers by the froſt, the vegetables were 
the moſt univerſal, few of the tenderer forts cic ping about Up. 
minſter, bays, rulemary, cyprefles, myrtles, mo the Phylle. 
rea's, yea even: junipers, among the ſhrubs; and arti-choaks, 
cully-flowers, and à many other olitory plants ſuffered very 
much; in a word, Jo great was the damage done among the gat. 
ns, that Mr. Der ham was informed hy the London gardenen, 
fome of them Joſt to the value 80, 10G, yea, 2001; but the 
maſt exact account he had was from Mr. Bobart, botaniſt of the 
Oxford phyſic-garden, who obſerved that the damages of this 
fraſt did uot come up to thoſe of that in 1683, which being of 
longer continuance, cleft oaks, and the bodies of vines, Cc. but 
in the froſt of 1708, or 1708-9, there were intervals of relaxation 
beſides ſeveral confiderable falls of ſnow, which proved a good 
defence to ſeveral plants; but the ſnow melting, and the cold 
withal continuing, proved of bad conſequence to ſeveial bulbous 
and tuberous roots, and to a great many other things; but ſays he, 
{ the ſharp dry and piercing winds from the north, and north · eaſt, 
© were very deſtructive to ſeveral of the ornaments of our gardens, 
which before ſeemed. to be almoſt naturalized to our climate; 
* as the cypreſs, bays, roſemary, Alaterni, Phyllirea's, Arbuth 
* Z8uruſtines, &c. As alſo to moſt of our fruteicent herbs, ſuch 
* as lavenders, abratonum's, rue, thyme, and ſeveral others of 
the like ſpecics, efpecially ſuch as had their heads above the 
kind covering of the ſnow ; and not only ſuch exotics, but ſome 
of our own natives, as is viſible in moſt of our fuzze-fields, and 
* divers hollies, eſpecially thoſe of the finer ſtriped kind, felt the 
* ſmait of the rigour of the ſeaſon, by the lois of their leaves, 
and ſometimes of their lives; and what, ſays he, has been more 
* obſervable this year, than other years is, that the 1ap of our finct 
+ wall-fruit-trecs, as peaches, nettarines, apricocks, Sc. was cal 
„ gealed and diſordered in ſuch a manner, that it became ſtagnat 


in the limbs, and branches, and proved equivalent to chilblaw 
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ia che human body; and in too many parts of the tree, turted 
5 uent — cations, that it is very much to be doubted 


whether ſufficient vigour is ever to be expected from them, to be 
© worth their ſtand * notwithſtanding their weak endeavours 


« of ſhooting, and recovering of their maladies; and it is no 

«© extraordinary, that the very buds in theſe finer trees, as we 
af buds as bloſſom- buds (which are but the Ovaria of the ſue- 
(ceeding fruits) were quite killed, and dried into a farinaceous 
matter, by the exceffive ſharpneſs of the cold, before they grew 
© out, tho Iife remained in the branch; the plumbs, being more 
t hardy, yielded their blofloms well enough; but thro' the 
chilling wers, before · mentioned, which happened to be tod 
plentiful about that time, and the great ct of nutritive 
© warmth, they grew weak, and their little ſtalks or pedicles la- 
© oviſhing, and turning yellow, they generally dropped off, and 
© came to nothing: It might, ſays he, have been reaſonably =_ 
* poſed, that ſuch a cold, conjomed with repeated wets, ſhould 
© have deſtroyed the noxious inſects, which uſually infeſt the firſt 
produce; but even this year they proved vivid, and too nume- 
© rous amongſt the apples and pears, eſpecially the former, who 
bloſſoms, as well as leaves, have been too copious food for theſe 
© voracious eruca's, whoſe Ova all the winter lay fo dry in their 
bags, or pellicles, that ſo many of them eſpaced from being fru- 
'2en, as in ſeveral places ro be numerous enough to deſtroy the 
' whole verdure : Fig-trees, ſays he, whoſe tofter texture was 
more eaſily penetrated, ſu much, moſt of them being cut 
© down; ſeveral exotic greens, and rare plants from Afric and 
other warm climates, ſuffered very much in ſuch ſtoves, and 
conſervatories, as were too ſparingly ſupplied with fire” What 
Mr, Bobart obſerved concerning the deſtruction of wh 

Mr. Derham believes was a general calamity, as that Ickewi 
the particulars, he takes notice of, were much the fame m other 
places; vis. that where the land was poor, and expoſed to the 
cold, that there the wheat was killed, that ſeveral fields of 
heat eſcaped tolerably well on the warm fide, whilſt the other 
' fide was quite killed with the extremity, of the cold: By the 
warm and cold fides, Mr, Derham ſuppoſes, he means the ſunny 
and ſhady fides z but in Eſſes the wheat ſuffered rather mote on 


| the fouthern ſunny fide, than on the northern; becauſe as Mr. Der- 


bamſuppoſes, the ground was ſomewhat opened by the funſhine, 
and the covering of ſnow being melted, it was thereby expoſed to 
the ſeverity of the nocturnal froſt; upon which account ſome 
lkiltul obſervers affirmed that — 1 ſuffered more from the 
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ſun than fromthe froſt : As. Derige oblerrec in Eſſer abou 
ma 


Upminſter, that ſeveral I fields of three or four. actes gf 
wheat, eſcaped pretty well, where they were fenced with thick 
high hedges againſt the cold winds, eſpecially where covered 
long punch ſnow ; at leaſt they eſcaped better than other parcels of 
land expoſed to the winds, that diſlodged the ſnow, and en- 
creaſed the cold; and at Upminſter the beſt pieces of wheat 
were ſuch, as lay on gentle declivities fronting the weft or ſouth- 
welt, eſpecially when defended on the eaſt or north-eaſt fide by 
a hill, or a wood, which fenced off the cold, piercing eaſterly, 
and north eaſterly winds: And not only ſhrubs, and plana 
ſuffered by the cold, but in ſome places the larger trees; 
which was owing not ſo much to their being frozen, as to the 
winds ſhaking, and rocking them at the ſame time, which rent 
and parted their fibres: Theſe were ſome of the ' moſt remark. 
able effects of the froſt on the vegetables of the more ſoutherly 
on of our iſland, the northern parts eſcaping better, as appear 

y Sir Robert Sibbald's account; vig. the corn did not 2 
© up, nor ripen ſo ſoon, as uſual ; but there enſued a olentif 
* harveſt, and ſafely brought into the barns and yards; and the 
price of victuals, which was high, falls lower daily; and no 
© preater numbers died than uſually in former winters: The ef- 
els of the froſt were much the ſame on vegetables, in the more 
Joutherly parts of Europe, as in ours: In 7raly according to 
© Dr. Newton, almoſt all the lemon, and orange trees, with thoſe 
© of the like kind, and a great many olixe trees, are deſtroyed 
© by the froſt; the leaves of the bay-trees have the ſame colour 
© now, as all others have, when they are falling in October; 
beſides the Dr. gave an account of a dilaſter that happened at 
Florence; viz. * on the fide of a hill, where formerly were ſe. 
© yveral buildings; which falling down twice, by the earth giving 
way, a wall was erected in the time of the preſent great duke! 
randfather, with an inſcription on the wall, which ſeparate 
m round from the next ſtreet, that for the future, no perſon 
.* ſhould build there; after the great froſt, this wall was alſo fallen 
down; the hill is full of ſtones, and people here ſuppoſe, that 
© as theſe increaſe, the ground is puſhed 1 and therebj 


« 


* thrown down; but I am apt to think, the froſt might have: 
great concern herein': Another, accident happened at Piſa, 
where ſays he, upon the melting of the ſnow, and upon the 
+ great rains which fell after the froſt, tho' the Arno did na 
* {well over its banks at 2%, yet the water at ſome diſtant 


© from the river, in a middle row of houſes. betwixt the my 
| 4 an 
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« lence, and if it had not been immediately perceived, and the 
breach ſtopped, by throwing in a great quantity of bricks and 
© timber, that part of the town might have been in danger of 
being WA where the palace, and the public ſchools, or 
© the Sapienza ſtand: Dr. Michael Angelo Tilli the botanic 
| profeſſor at Piſa informed Mr. Derham, that the froſt de- 
« ftroyed a vaſt many trees both in city and country*. In Smir- 
zerJand, amongſt the high Alpine ridges, they felt dire effects 
of the froſt, yet ſome places were ſo lucky as to eſcape, accord- 
ing to the account given by M. John Scheuchzer of Zurich; 
91. the diſmal effects, which our trees, even the largeſt, ei- 
pecially the walnut- trees and vines felt laſt winter from the 
 troſt, were not at all ſenſible in ſome places, defended towards 
© the north with very high ridges ; the trees and vines at Veſena 
© near lake Rivarius were fate and untouched, ſo that they had 
© there a plentiful vintage, whilſt we had none at all; the walnut- 
trees were loaded with fruit, as alſo the other trees, as if they 
* had grown in a different climate from the neighbouring places; 
© the inhabitants of a certain village called Ferris, lying at the 
© foot of Galanda, a very high mountain on the confines of the 
* Gri/ons, affirmed that they had ſcarcely ever felt a milder win- 
ter, whilſt thoſe of Valentia, the next village, during the ex- 
* tremiry of the cold, being quite precluded from a communica- 
tion with each other, were apprehenſive that all the inhabitants 
of Vertis, had periſhed with cold; on the other hand the 
* woods, that lay expoſed to the north wind, and conſiſted of 
* exer-oreens, ſuch as firrs, yews, and larch · trees, became of 2 
* reddiſh colour, as if they had been ſcorched and ſtripped of 
dall their leaves“: Laſtly, as to the northern parts of Germany, 
the caſe was much the ſame there, as with us in England, as 
M. Remus informs us; * the cold deftroyed great numbers of 
trees and ſhrubs, that appeared with their heads above the ſur- 
face of the ſnow; the cherry, apple, and plumb trees ſtood out 
the rigour of the ſeaſon: In the month of March Dr. Wolfius 
* obſerving ſeveral boughs of trees with a microſcope, found that 
the fibres were entire, and full of ſap; the bloſſoms were nu- 
* merous on the cherry trees, but not ſo on the apple trees, &c. 
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0, {he almond, peach, and apricoc-trees, and the roſe-buſhes 
be were almoſt all deſtroyed; the pear-trees ſuffered a great deal 
ef damage; the vines that were 29m; deep in the ground, and 
xt i lutficiently defended from the rigour of the cold, eſcaped, whilſt 


' the reſt that were not 10, were quite deſtroyed ; ſoon after = 
vern 
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* vernal equinox, when the ſhow and ice were diſſolei ll - 

Dr. Wolfius obſerved, that the bark, wood, and pith of fil © 

* trees, as the cold had affected, as the peur, and apricoc-tny il. 
* were become blackiſh ; upon obſerving throꝰ a microſcope ti; 
* ſhoots of the preceeding ſummer's prowth, their fibrils wer 
* found broken aſunder every where, as they are in rotten wood. 

© but in the other boughs thert was no ſuch thing to be ſw 

* only they were deprived of their ſap, and verdure ; for aboy 
the middle of April when the trees were cheriſhed by th 

heat of the ſun, young buds ſhot forth in ſeveral places frog 
* the older wood of the apricoc-trees, and in ſome from th 
* younger wood, where the bloſſoms ſhould have been; in othe 
there were no ſhoots at all; all the buds of the pear-trees hy 
opened, and the bloffoms appeared, yet for the moſt part & 
* prived of their uſual vigour; at that time the bark attained u 
its full verdure; the ſubſtance of the wood, being blacker frog 
© the center of the pith towards the circumference, recovered in 
* white colour; the fibrils of this year's growth were ſtill black; 
but viewing them thro' a microſcope, they appeared tutzi 
* with fa e the ſame fibres in the cherry and apple · tte 
* which the cold had not touched; it is true the pith under tik 
* buds was in ſeveral places tinged with an unuſual blacknek 
© yet the root of the bud, which was ſhot into a {pris appearel 
© thro* the microſcope, very turgid and verdant : It was obſer: 
able, that as the plumb-tree eſcaped the cold, ſo likewiſe di 
the buds of the apricoc-trees ingrafted into it, which wer 
* now become into large leaves, tho not one of the apricoc tte 
* themſelves had eſcaped”. | 
The ſun being the fountain of the heat, enjoyed by the ean 
and that heat not _ always the fame M. Renul enquir 
into the reaſon, why it is not ſo: The variation of the muttd 
diſtance between the earth and the ſun at the Apogæum nd Pt 
rigæum; the mutation of the earth's place, in reſpec of tie 
Heavens, or its being removed to à greater diſtance Fo he fu 
and the obſtruction of the ſolar rays by the ſpots on th a 
theſe (after ingenious enquiries and calculations) he rejecRy 1 
as to the true cauſes, having aſſigned good philofophical reafo 
for the perpendicular rays warming more than the oblique; i 
the wind cooling the air, and the north and eaft more than: 
other winds, c. he then enumerates what he takes to be ti 
proper cauſes in theſe words: It _—— from what has bet 
already ſaid, what the cauſes are that muſt contribute to pn 
de cold in winter; viz. with refpeR to the fun, there 
| > c requii 
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requiſite a vaſt diſtance from the zenith or vertical point, and 
a ſhort ſtay above the horizon; and with reſpect to the earth, 
the atmoſphere muſt be replete with vapours and clouds, the 
v inds muſt be u Las northerly, eſpecially ſuch as blow 


te with violence; but above all it is neceſſary, that the action of 
er the fun be interrupted for a long time, and then eſpecially when 
dhe cauſes of cold do coneur* : M. Remus having thus aſſigned 
ebe cauſes, he then applies them to his five periods, and the 


du ore remarkable accidents that occurred therein. | 

After all, notwithſtanding Mr. Der ham approves, for the moſt 
u ert, of M. Remus's cauſes, as being thoſe, which are the com- 
on and ordinary ones; yet he takes it that there are ſome other 
gore hidden and extraordinary ones, which M. Remus has not 
eached; for all his cauſes very commonly concurr in other u in- 
ers, without the ſame effects, as in 150; yea, the next ſuc- 
eeding winter 1928 beſides what is common to all winters, the 
pbliquity of the ſun's rays, Cc. the winds were as much nor- 
herly, and eaſterly, and as ſtrong, and there was as much dark 
== ab and all theſe Iikewiſe concurring together, as happened 
during the great froſt, and yet there was no more than ordin 
erere weather; but as to miſty, cloudy, dark weather, whic 
pur ingenious author reckons among his principal cauſes, Mr. 
Der ham is fo far from taking it for a cauſe, that he rather ſu 
poſes it to be the reaſon, we have not more frequent ſevere froſts, 
pt leaſt in our iſlands, ſurrounded by the warm vapours of the 
ſea; Clouds and vapours do indeed, intercept, and keep off the 
es of the fun, and probably imbibe, and retain a great deal of 
varmth themſelves ; nay perhaps they may, as he ſays, reflect 
ack ſome of the folar rays ; but we conſtantly find in winter, 
hat the fewer the exhalations are, and the clearer the air is, and 
= the warmth of the ſun by day, the ſharper the froſt is at 
ght. 

his much ſeems reaſonable to Mr. Der ham, viz. that the 
great mint of meteors being the ſuperior regions of the air, and 
he terraqueous globe, being the ſource of exbalations, in thoſe 
wo places we are to enquire for the farther, and more confider- 
ble cauſes of the late froſt; and in the 14 years obſervations, 
and upwards, Mr. Derham made of the weather, Sc. he found 
a * deal to be attributed to the increaſe, and decreaſe of the 
cold of the upper regions, as alſo to the internal diſpoſitions of 
bur globe, at leaſt to the larger or ſmaller quantity of vapours 
and exhalations; but Mr. Z)erham bad not hitherto made ſuſſi 
ent obſeryations to clear up and demonſtrate his ITS. | 
| | Ker G& 
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Microſcopical Obſervations on the Configuration of Dia 
A. Leewenhoeck. Phil. Tranſ. N“ 324. py. 


M Leewenhoeck took a ſmall poliſhed diamond, and brit. 
it to pieces; but he obſerved nothing more in the broke, 
particles thereof, than in thoſe of common glaſs : he afterward, 
placed before his microſcope a ſmall rough diamond, and ob 
ierving it more particularly, he concluded, that all thoſe ſtreak 
or fibres, which he ſaw therein, were nothing other than the f. 
veral coagulations, or acceſſions it had received from time 1 
time, and that in a very ſhort ſpace of time. 

Plate VI. Fig. 1. ABCDEFP repreſents a ſmall particle d 
a little diamond, as it appeared thro a microſcope ; in which n 
between A and B, as alto between CD E and E, you may ob 
terve a great many lines, or fibres, each of which M. Zee Mp 
boeck ſuppoſes to be occaſioned by the increaſe, or acceſſion d 
new matter, Now that the increaſe of diamonds is made in ſuc m 
a manner, we may conclude the rather, becauſe the ſame thing W'w 
happens in the coagulation of ſeveral ſalts. M. Leewenboes 
took ſome of theſe particles ſeveral times, and laid them upa 
burning wood-coals, til! they were red-hot, and then threw then 
into water, to ſee whether they would burſt to pieces, or whe. 
ther there would be any ſeparation of matter therefrom ; but tha 
never happening, he concluded that there was no air, nor an 
moiſture ſhut up within them, | 

Fig. 2. GHIKL repreſents a particle of a diamond, as it 
appeared to the fight, after he had made it red hot, and ſlał di 
in water ſeveral times; in this likewiſe you may obſerve - feverl 


ſmall ſtreaks, or fibres, between L G; and when he 6 


ſery'd it the laſt time, after taking it out of the water, it ap 
ard between L GH and I, juſt as if ſome ſmall ſcales ha 
= ſeparated frum it, reſembling the ſhining, or gliſtering 
rts, which he had often obſerved in ſeveral ſtones, and pam 
cularly in the — fliat-ftone brought from Greenland for bal 
laſt, when its cryſtalline, or diamond tranſparency is gone, 
Fig. 3. MNOPQ KR repreſents a particle of a diamond, # 
it appeared thro' the microlcope after it had been ſeveral tim 
dy red hot, and thrown into cold water; in the middle of thy 
particle might be perceived ſuch ſlits, or cracks, as reſembled 
the top, or cieling, of an unwainſcotted church with in. ſide 
which was an agreeable fight ; but they could not be 10 web 
traced by the painter ; but whether this appearance was naturi 


to the diamond, or whether it procceded from breaking it in 
. | | Piece 
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bpiecet, M. Zeewenhoeck could not determine; but he 2 
that it was not occaſioned by its being made red-hot, after- 
wards thrown into the water; for had it been ſo, the diamond 
would have been ſeparated into a great many particles, or 'one 
would have diſcovered ſeveral cracks or flaws therein. M. 
Leewenboeck, viewing ſome ſmall ſtones (which a certain Gold- 
{mith bought for diamonds, and which {everal people would 
have taken for precious ſtones) preſently judged them not to te 
diamonds; for they had neither ſharp points, nor ſimooth ſides, 
but appeared like tranſparent particles of ſand, whoſe angles, or 
ints were worn off; and upon making theſe ſtones red-hot, 
and afterwards throwing them into water, he obſerved thro' his 
microſcope, that they had got a Un many rents, or cracks; in- 
ſomuch, that with a little ſqueeſing they would crumble all to- 
ieces. 
; Fig. 4. STVWXY repreſents the ſmall particle of a dia- 
mond, no bigger to the naked eye than a ſmall grain of ſand 
whence one may alſo judge of the largeneſs of the cther diamon 
particles, repreſented by the preceding figures ; this jaſt men- 
tioned particle was not put into the fire; at ST V W and Y the 
ſlarp points of the ſaid particle may be ſeen. Whence M. 
Leewenhoeck concluded, that he was right in his former remarks 
concerning the particles of ſand ; viz, that the ſaid very ſmall 
particles, conſiſting of regular points, and ſmooth ſides like dia- 
monds, were ſoft at their firſt coagulation ; but grew larger by 
the acceſſion of new matter, till they became Jarge grains of 
ind ; and moreover, that ſome diamonds-were formed juſt after 
the lame manner: Now, as we find, that in the ſolution of filver 
by Aqua fortis, ſome of the ſmall filver particles are coagulated 
Into chryſtals of the figure of diamonds, and that the ſugar 
hich is boiled to a ſyrup, in order to make ſugar-candy, is alſo. 
agulated into ſuch particles; ſo we may likewiſe ſuppoſe, that 
it the time the diamond particles coagulate, a great deal of the 
ame matter, whereof they are compoſed, is in the air, but not 
o be perceived by the naked eye, nor the pany thereof to be 
donn, till it is coagulated into a body; and who knows, but if 
i ſhovel full of that earth, out of which they dig diamonds, 
rere brought over, and carefully examined by a microſcope, 
ne might diſcover a great many exact and compleat little dia- 
onds of an exceeding ſmallneſs: A great many people are 
pinion, that ſeveral things lying in the bowels of the earth, 
nd eſpecially diamonds, have a kind of growth, and that their 
acreate is occationed by ſubterraneous fires, whereby the damps 
Ver, V. J. ' are 
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are ſublimed, which, they fay, are impregnated with 'minery, 
cryſtalline, or adamantine particles: But M. Leewenboeck is not 

of that opinion; for if it were true, that an adamantine mane; 
were produced by the ſubterraneous fires ſubliming the dam 
we mult conclude, that that matter would be fluid; and ther, 
that that fluid matter thus ſublimed, would coagulate with the 
diamonds it met with in its way, and make them larger; but i 
that were true, this adamantine matter could not diſperſe the 
earth or ſand, with which the diamonds were — in or- 
der to its own accretion or coalition therewith ; but this coapy, 
lating adamantine matter would involve earth, ſand, or what. 
ever other particles lay in its way, by which means there would 
be no ſuch thing as a clear and clean diamond dug out of the 
earth: It is true, there is an earthy matter in — about ſone 
rough diamonds ; but that may happen, as he. ſuppoſes, in the 
very coagulation of the diamonds, and when their parts are ſof: 
Amongſt leveral hexangular pieces of rock-cryſtal, he obſeryel 
ſome whole fides appeared very imooth to the . eye, and 
whole points did not at all reſemble cryſtal, but rather a dark 
earth, which he ſuppoſes to be only occafioned by the neighbour 
ing earth's infinuating itſelf into the parts of the ſaid cryſtal, a 
its firſt coagulation, and when it was ſoft. 

Let us now ſuppole a diamond lying in the earth, and gros- 
Ing continually larger, whoſe axis is +. of an inch, or 150 hain 
breadth, and that juch a diamond in the ſpace of 10 years wa 
ſo much increaſed, that its axis, or the bigneſs of its body, wa 
augmented on every fide half a hair's breadth, and ſo propur 
tionably every 10 years; conſequently, in the ſpace of 3000 
years, its axis would be 300 hairs 33 larger, by which 
means the diamond would be 29 times bigger than at firlt: 
Now, if we ſuppoſe that a diamond in the ſpace of 10 years it 
creaſes on all fides a hair's breadth, its axis would be two hair 
breadth, which in 3000 ”=_ would be 750 hairs breadth ; and 
then the laſt mentioned diamond would be 125 times bigger than 
the diamond, whoſe axis was 150 hairs breadth ; now — 
a diamond, whoſe axis was 150 hairs breadth, and its weight 
ſeven carats, what a prodigious diamond would that be, who 
—_— 750 hairs breadth ; and where {hall we find ſuch a di. 
mond ? | tc 


| 
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. % Accour! of 4 Child's crying in the Womb, with a Diſſer- 
tation thereon; by Mr. Derham. Phil. Tranſ. Ne 324. 
p. 485. 

NE Clark in the pariſh of Horn- church, was delivered of a 
child, that cried in her womb, at times, for near five weeks 3 


i appeared to be luſty and ſtrong, and was after its birth a very 


or- auiet child; the firſt time the child cried was in the night-time, 
pu- W's the mother lay in bed, after a great pain which obliged her to 
at. Wet up, and gave her apprehenſions of her labour being nearer 


han ſhe imagined; and ever after, when the child cried, and 
uring its Ak ſhe had violent pains like thoſe of labour: All 


he time it crie 


me it was cloſely confined and pent up on the left 
the ide of the mother's belly; ſcarcely a day paſſed in all the five 
t: eeks, but it cried more or leſs; but ſhe obſerved, that every 
eker day it cried moſt, and, that moſt certainly; the midwife in- 
nd ermed Mr. Der ham, ſhe heard it cry 17 times in half an hour; 
1nd its crying might be heard in the next room, and ſometimes it 


emed to be ſo hearty, that the child would ſob a ain; both the 
idwife and mother told Mr. Derhbam that they found no great 
lifference between her caſe, and that of other women in the ſame 
ondition ; upon aſking the woman whether ſhe had received any 
all, or hurt, or was troubled: with longings? She told him ſhe 
ad received no hurt, but was more inclined to longing, but had 
hat ſhe longed for. 
Among the authors that queſtion the fact of the Vagitus ute- 
us, two of the moſt conſiderable are Etmuller and Diemer- 
Horch; Etmuller declares Diemerbroeck's opinion as well as his 
pm, in his Diſſertation de abſtruſo reſpirationis humane nego- 
% Cap, 9. where he treats of Dr. Harvey's problem 5 vi. 
Why the Ferus after delivery, and before it has breathed, can 
live for ſome hours in the ſecundines, &c. but having once 
breathed, it can {carcely live a moment in that manner? Er- 
uler's words are to the followin purpoſe z Some take the 
Vagitus uterinus to be an 3 argument for the reſpiration 
of the Fetus in the Uterus; but ſince the teſtimony of {all 
women, who are generally the evidences in ſuch caſes, is not Kee 
to be regarded, and that the obſervation is not ſo accurately 
made, as to ſerve for a foundation for reſolving this problem, 1 
uſtly ſuſpe& with Diemerbroeck, that this crying, if any ſuch 
as ever been certainly obſerved, proceeds from the croaking of 
the flatulent guts compreſſed by the Fxtus, and which is often 
ry ſurpriſing in ſome perſons, imitating ſighs and groans; * 
1 2 the 
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the like I hold of, the peeping of chickens in the egg; eſpecially þ 


* as it has been found, that a thin watry vapour by ſtriking agai 
* ſlender. bodies, cauſes a hiſſing noiſe, as the illuſtrious Mr. Boy 
© ſhews by experiment.” | <2 
The matter of fact being thus called in 23 Mr. Der ban 
thinks that the preſent caſe may ſerve as a ſufficient anſwer; and 
tho' he was as much inclined as any man, to doubt of the fad 
being entirely of opinion, that the Fetus does not live in the 
womb by breathing, yet the evidence was fo clear in the preſent 
caſe, that he was fully ſatisfied it was really the crying of the 
Fetus, and not the croaking of the guts, or Uterus, or the efe$ 
of any feminine imagination; for 1. Here we have a thing hay. 
pening not once or twice only, but a great many times, almof 
every day, and at divers times in the day, and that for near fir 
weeks together. 2. The child was heard to cry aloud, ſo as 
be diſtinctly heard by perſons in another room; conſequently th 
hearers could more eafily and certainly diſtinguiſh, whether the 
noiſe was crying or croaking; and the deſcription the mothe 
and others gave thereof, was; That the noiſe the child mak, 
was as if a born-infant had cried eagarly, ſbut cloſe up in 
7ub. 3. The crying ſeemed to be ſo eager, and hearty, as U 
terminate in ſobbing, like what is oftentimes obſervable in bore 
infants. 4. It was heard not by the father and mother onlz 
or by one or two beſides, but by ſeveral, or molt of the neigh 
bourhood, both near and far off, and many of them perſons | 
uſed to children; who all with the greateſt aſſurance, . 
that it was as plain crying, as ever they heard from a born infant, 
and nothing like any noiſe of wind, or of the guts. And in the 
laſt place, the midwife told Mr. Derham, that la ng her hand 
on the left fide of the woman's belly, where the chil lay, whe 
it cried, ſhe could plainly feel a motion under her hand, like that 
of reſpiration, every blaſt of the child's crying ſenſibly affect 
her hand: Theſe particulars being confidered, do not only pron 
the reality of the thing, but ſhew the caſe to be very conſider: 
ble: Mr. D-rham met with with ſeveral inſtances of this natur 
in divers authors, but none of ſo long continuance, and in hid 
there were ſuch frequent reiterations of the crying: The learnt 
Verzaſcha, of Baſil, gives a good catalogue of caſes of tit 
nature, in his third Ozſerv. Medic. ſome of the beſt atteſted," 
which, Mr. Derham recounts; and firſt, Aut. Deuſingius ini 
Diſ/ert. de Generat. Fxtus, tells us, ſays Verzaſcha, * tha 
had it from his Collegue Monæus, that the child cried in l 
* wite's womb, and the ſame thing happened to the — 
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' M. Smut h and M. Grænwolt;' the next relation he gives 15. 
that of our Dr. Needham, of the Fetus crying in the womb ot 
an Ergliſi woman of quality, as ſhe, her husband, and chaplain 
were together at ſupper ; vide Dr. Needham's book De formato 
Frtu; the laſt inſtance is of Chriſtian II. king of Denmark, who 
was heard to cry before he was born: Now, theſe being caſes at- 
teſted by perſons that may be ſuppoſed to be of better underſtand- 
ing than t e fanciful vulgar, ſeem to claim ſomewhat more credit, 
the latter being the caſe of a king, and in all probability heard by 
ſome of the beſt quality about the court ; the next heard by the 
chaplain, as well as by perſons -of quality, and -that three times 
ſucceſſively; and the former caſe coming within the cogniſance of 
gentlemen, and they probably men of learning too: Upon this 
whole evidence (and more Mr. Derbam could have added, even 
from the time of Hippocrates) he concludes, that the Ferus does 
really cry ſometimes in the womb ; tho?,. how this is performed is 
hard to account for, ſurely not without reſpiration; and therefore 
Mr. Der ham was apt to think, that tho' the Frys does not ordi- 
narily breathe in the womb, yet it is poſſible for it to have an 
occahional tempora Wn $6 there; but whether in ſuch reſpi- 
ration, any of the Bloo paſſes into the lungs, or whether it does 
not continue its circulation thro' the Foramen ovale only; or if 
any more than ordinary blood, ſliould by ſuch reſpiration get 
into the lungs, whether it may not with eaſe, and without incon- 
veniency*be diſcharged thence, during that ſtate of hfe the Ftus 
leads in the womb; all theſe doubts Mr. Derham does not pre- 
tend to determine; but however, this much, which favours his 
opinion, way be obſerved in the ſea-calf, and ſuch other animals 
as have the Foramen ovale, that the circulation of their blood is 
continued, notwithſtanding the diſcontinuance of their reſpiration 
for a long time, | 

As to the peeping of chickens in the egg, about which Etmul- 
ler has the ſame doubt as of the Vagitis urerinus, Mr. Derham 
himſelf heard it divers times, both from chickens and ducks; 
and he was aſſured by a perſon converſant in ſuch matters, that a 
little before the hatching, ſhe had often, and could at any time 
cauſe ſome chickens a ducklings to peep in the egg; ſhe affirm'd 


that ſometimes whole neſts of eggs would yield a peeping, and 
lometimes only ſome particular eggs; but that ſuch eggs as have 
once peeped, may be made to peep, and cry, at any time, by 
ſhaking the egg, and putting the youngling into diſorder; and 
lometimes where there has not been any noiſe heard before, the 
chick has been made to cry, by ſhaking the egg, wherein it oa 

inc lo- 
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incloſed : The cauſe of this peeping in the ſhell, Mr. Derhy 
takes to be owing to ſome uneaſineſs the young bird may fee} 
therein; for being arrived to its perfect ſtate in : & egg, it is ei. 
ther weary of its confinement, and deſires more liberty; or elf i 
lies uncaſy, or is offended with ſhaking, and therefore, it 
and cries, even as it does when uneaſy out of the ſnell; and aſter 
ſome ſuch manner Mr. Derham takes the caſe to be with a humy 
Fetus ; viz. that it is in ſome diforder, and uneaſy in the won, 
and therefore cries as well in, as out of it; thus, he is apt to think 
was the caſe of the Fetus above-mentioned, viz. that it la very 
uncaſy in the womb all the while it cried there; perhaps alfothe 
Ferus might find ſome uneaſineſs from a bone he ien told 
Mr. Der ham ſhe found ſtick out ſomewhat farther than ordinan, 
which upon examination, he takes to be one of the Yertebre d 
the back; and if this bone cauſed any uneaſineſs to the Frys, i 
might alſo by that means poſſibly occaſion the mother's pain 
abovementioned, 


Obſervations on the Edges of Razors, by M. Leewenhoeck. 
Phil. Tranſ. N“ 324. p. 493. 


M LZeewenhoeck, after ſetting a razor on an oil - ſtone, or hone, 
by paſſing it only once on one fide, and that very gently, 
with the edge againſt the ſtone, and then on the other ſide in the 
fame manner, and ſo for about 10 or 12 times, and afterward; 
paſſing it with its back downwards, on a leather prepared with 
tripoly, which ſilverſmiths uſe to poliſh or clean their plate with, 
viewed this razor thro' his microſcope, and he was ſurpriled a 
the great number of gaps and notches he obſerved in its ed, 
and how one could ſhave ſo toftly therewith z M. Leewenboek 
owns, that in winter, and cold weather, ſhaving 1s a little more 

inful; but this at firſt he ſuppoſed owing to the hair of te 
— be ing harder in winter than in ſummer; as to the razor 
becoming blunt in cold weather, he now ſuppoſes, that the A. 
teria ſubtilis, or the exceeding ſubtile matter, which is in al 
metals, and which we may compare to fire, is by the cold driven 
ont of the edge of the razor, by which means the ſteel become 
fo ſtubborn or hard, that the hair blunts and makes notches 
therein ; he alfo found, that after ſhaving the beard with a fine 
razor, and attempting to cut ſome of the little hairs in the eye. 
brows, which were harder than thoſe of the chin, notwithſtand- 
ing they were ſoftened a little with water, ſeveral notches wer 
thereby made in the ſaid razor: M. Leewwenhoeck was told b 
a $kiltul barber, that when it was very cold weather, he alway 


1 


Roy AL SOCIETY. 255 
 Wipped his razors in warm water, which made them cut much 


The method M. Zeewenhoeck uſed to prepare the leather, 
n which he paſſed his razor, was as follows; viz. having pro- 
ured a piece of leather, very ſmooth on the fleſh-fide, .d 
bout two inches broad, he glued it to a thin board of the ſame 
readth 5 and when it was dry, he ſmeared it all over with a 
allow-candle, and then he held it a little over the fire, till the 
reaſe had inſinuated itſelf into the pores of the leather, and 
his he repeated three times; afterwards, he poured over it a 
tle tripoly, waſhed clean, which with the greaſe he worked 
ito the leather ſo long, till the greaſe became warm; then he 
pred on freſh tripoly, repeating that operation four or five 
mes, till his ſmoothing-leather was fit for uſe : He has alſo 
ken fine powdered emery (a powder, or ſtone, which is like- 
iſe uſed by filverſmiths to poliſh their plate) which he firſt 
teeped in a little water, and then he poured a good deal more 
pon it; and ſtirring them well together, he afterwards let them 
and a while, and poured off the uppermoſt part of the water, 
mpregnated with the fine emery into another glaſs ; and after that, 
je put a little linen or woollen rag into the aforeſaid water, one 
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e, WWnd of which reached to the bottom of the ſaid emery, which 
„ ſuppoſed to remain in the glaſs, and the other hung out, in 
be der to draw off all the water from the ſubſided emery ; which 
d eing thereby become dry, he rubbed into the greaſed leather, 
th Wi the ſame manner as before he had done the tripoly ; only with 
th, us difference, that he worked in the emery with a piece of 
a 


nooth ivory, or elſe with a burniſhing ſteel ; after this, he 
roaked his razor ſoftly over it, and the effect was, that razors 
1th which before he had cut wood, and which he had thrown 
ide as uſeleſs, were now recovered to ſuch a degree, as to be 
t to ſhave one's beard again, 

The abovementioned barber had a razor, which tho it appear'd 
ery fair to the eye, yet was ſo ſtiff, that by paſſing it ever ſo 
ten on a hone, and letting it upwards of 30 times he could not 
ring it to bear; M. Leewenhboeck, viewing this razor thro* his 
crolcope, obſerved ſeveral notches therein, whereupon paſſing 


hes Bi over his trop or ſinoothing leather, prepared with tine emery, 
fir: nd afterwards uſing it, it was found to be very good: Now, as 
5 e razor is ſofter than another, M. Leezwenboeck adviſes to pals 


oft razor on a ſtrop, prepared with tripoly, and a hard one upon 


vert BY trop prepared with emery. 


As 
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,EaP3, or notches of a razor; and the bigger and coarſer the pw 
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As to the fine particles of ſteel, of which the edge of a mn 
conſiſts, as alſo thoſe of gold, filver, Sc. they are inconceivabyf 
mall; one may indeed with a good microſcope, juſt diſcover ti 
exceeding ſmall particles of gold and filver, but cannot diſcom 
the ir figure; and who can determine the vaſt number of pam d 
which thoſe ſmall particles, which we obſerve with a microſcopy, 
are again compoſed ; and tho' we can diſcover thoſe ſmall pa 
ticles, of which gold and ſilver conſiſt, becauſe we can diflulr 
both gold and filver in proper Menſtrua, and unite them ther. 
with, and again collect thoſe particles of gold and filver tig 
ther, fit for our view; yet this has no place in iron, or ſte, 
whole fine particles we can only diſcover, for inſtance, in th 


ticles are, of which thoſe metals conſiſt, as we may ſee in af 
iron, the leſs valuable they are; but the finer the particles ar, 
the more valuable will be the ſteel and iron . they con 
poſe: Now, when we view the {mall broken particles of poll 
filver, ſteel, iron, Sc. We mult conſider each of thoſe pn 
ricles, as ſmall as they appear to us, to be again compoſed of; 
great many other exceeding ſmaller particles, which nature hy 
united together; and that theſe coagulated particles are ſtill mor 
ſtrongly united by fire, and afterwards conſolidated by th 
ſtrokes and preſſure of the workman's hammer, in ſuch a ma 
ner, that they ſeem to us to be but one body, tho' they confiltd 
a great many ſmall particles, the coarſeſt of which are alway 
obvious, when we come to break the metals; and how often 6 
ever you melt any of theſe metals, and break them again, aſu 
they are cold, you will always be able to diſcover the gran dc 
particles thereof; but you will find them ſo ſtrongly joined, and 
rivetted in each other, that they appear to be 2 one boch 
When the ſteel is prepared, and made into a razor, and {et 3 
a hone, we may perceive a great many long ſtreaks, or ſcratche 
of the ſaid ſtone upon the razor; and the coarſer the ſtone h 
the coarſer and deeper thoſe ſtreaks are in the ſteel; they pi 
the razor thus prepared upon one ſtone, oftentimes upon a fim 
in order to grind out the aforeſaid long ſtreaks, which it bad re 
uired upon the coarſe ſtone; tor every one of ſuch ſtreaks in it 
lteel, when 1t 1s ſharpened or — again, becomes a notch 
when ſuch notches are ground out of the razor on a fine oil ſtar". 
or hone, the ſteel, where any of theſe notches were, appears 
the eye, as ſmooth as glaſs; but when we come to view the f 
zur with one of our belt microſcopes, we may diſcover that thi 


long ſtreaks, which cauſe the notches, are no more taken * 
| 
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Mb; cos c. tone, than when the razor. is ground on a rough ſtone ; 
bly hc only difference 1s, that the ſtreaks of the former are firmer 
the ban thote of tbe latter; in ſhort, when one obſerves with a good 
ne nicroſcope the ſeveral notches in the fineſt razor, it is ſurpriſing, 


how any of them could cut ſo well. 

M. Leewenboeck viewed ſeveral times with a microſcope the 
airs of his chin, after they were cut off, and he always obſerved 
pon the white, or grey hairs, the ſtreaks which are made by the 
mall notches, * 244 he obſerved before, he had diſcovered in 
1s razor, eſpecially, when thoſe hatrs were cut more obliquely 
han uſual z for in ſuch hairs he has often ſen above 12 ſtreaks, 


— F 


ur ccaſioned by ſo many notches in the razor, all within the com- 
pepe of a hair's breadth, and which was alſo obſerved by ano- 
cal MW her gentleman : Amongft ſome of thoſe ſmall hairs M. Leewen- 
ar, oe diſcovered ſeveral, whoſe roots were entire, but he could 
on-{Wſot perceive that they had been touched by the razor; this at firſt 
ol WWecmed ſtrange to him, becauſe he had always imagined, that 


he hair of the head and face did nor change, or fall off, like 


__— 
£> 
— 


hat of other parts of the body; but he conſidered, how much 
ae {kin is ſoftened by warm water, and hard rubbing, and that 
noche notches in the razor, which by reaſon of their ſmallneſs, 
te ape the naked eye, when they meet with ſuch hairs, cannot 
net them off, but rather tear them out by the roots; which like- 


iſe may be the cauſe of the pain, or ſmart, that one feels, 
vhen ſhav'd with an indifferent razor; he viewed forme of tho 


ral hairs, that had the roots on, and he obſerved that their 
aa es were tore, or mangled a little, which he ſuppoſes might be 
* xcafioned by the notch of the razor, that had laid hold of the 


dar in that part, and ſo pull'd it out: Moreover, M. Leewen- 
boeck xr the muſcles of a cod-fiſh, and found that none of 
e {mall particles, of which the ſaid muſcles conſiſt, were 
tucker than the ſingle hair of a man's chin, but they were of 
eral fizes, fore not half fo big as others; when the parts af 
e fiſh were dry, he cut ſome of theſe muſcles a- croſs, with a 
Ar, which he ſet, and prepared in the manner above · menti- 
ned; and he obſerved in ſome of thoſe muſcles ſo cut, as many 
mall ſtreaks, as there were notches (inviſible indeed, to the 
aked eye) in the aforeſaid razor; and as every particle of the 
ucle of the ſaid fiſh conſiſts of a vaſt many long lender par- | 
cles, ſo every little notch of the razor did not only make à little Y 
ireak in the muſcle, to which it was applied, but alto cauicd 1 
ich a roughneſs therein, that a perſon might diſcover the ex- b 
ding ſlender particles, of which one of the long particles, no 4 
W K k thicker 
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thicker than a coarſe hair, is compoſed, tho? the ſmall long pur 
ticles dried up ſo quick, that one would have taken them * | 

ſolid hody : For his further ſatisfaction, M. Jeewenhoeck havin 
viewed thro' a microſcope the grey hairs, ſhaved off the chind 
a perſon of 50 years 1. age, diſcovered the ſtreaks, the ray 
had made therein, as plainly as thoſe he mentioned before, thi 
the {aid perſon told him, he had not been ſhaved for a long ting 
ſo ſoftly and eaſily as he was then; among theſe hairs he obſer, 
ed a great many ſmall ones, whoſe roots were compleat, ar 
amongſt ſeveral of different figures, he obſerved one hair, thy 
had three fides with roundiſh angles, and that all the three fids 
bended inwards: He likewiſe obſerved the hairs of the beard i 
another perſon, about 60 years of age, in which he diſcovert 
the little ſtreaks, occaſioned by the notches of another razy, 
but with this difference, that the ſtreaks in the laſt hair wer 
finer than thoſe in the former, which M. Leewenboeck only ati. 
buted to the laſt razor, being ſet upon a finer hone ; and amonyt 

theſe bairs he alſo found ſome that had their compleat roots, 


Microſcopical Ol ſervations on the cryſtali2'd particles of Sil, Wi © 
: 4 in Aqua fortis; % M. Leewenhoeck Phil. Tue 
N” 325. p. 20. 
= TER M. Lecwenhoeck had examined the coagulatimi g 
thoſe particles he found in Aqua fortis, impregnated vu 
ſilver, and ſhewn that they had aſſumed the figure of ſo may ;. 
rough diamonds, he ſeparated the ſilver, and melted it, and tha hl ; 
poured freſh Agua fortis thereon, to the end he might oil, 
more diſcover its cryſtalline, or adamantine figures, but to g 
Purpoſe ; for he could only now and then meet with a fingle q 
falline figure of the ſhape of a diamond: For his farther ſaw, 
faction M. Letcrenbocck took a piece of ſilver, part of a pre, 
of eight of Portugueſe coin, and threw it into Aqua fang. 
where it had not lain long before the water was tinged witli ;: 
green colour, whence he inferred there was a great deal of cop tic 
therein; after this filver had lain 11 days in he Aqua fortis, it 
ſaw with his microſcope a great many oblong particles coagulati 
therein, which he judged to be hexangular, and as clear as q. 
ſal ; he poured off this water as gently as poſſible, that the lt 
particles might remain behind in the glats, and afterwards) 
3 upon them four times as much rain- water, as there hu 
een Aqua fortis at firit, that the ſalt particles, that were fi 
in the olaſs might diflolye therein; then he drew off this watt 


again, and poured fieſh water thereon, and afterwards view 
| . i U 


— — 


SD SASESEEREIS ES ed. > 


RoyYAL SOCIETY. 259 


the above-mentioned particles thro his microſcope, he obſerved 
them in great numbers ſticking to the ſides of the glaſs; but he 
fund that thoſe which had been as clear as cryſtal before, had 
now loſt a great deal of their tranſparency, and aſſumed a pale 
red colour, which from time to time grew redder, and after ne 
hours the colour was ſo deep, that it appeared blackiſh, having 
no manner of tranſparency, and where the particles lay thick 
together, they appeared to the naked eye like a whitiſh matter; 
he likewiſe poured off very gently the Agua fortis from another 
olals, wherein were a great many of thete long cryſtalline par- 
ticles, and then turned the glaſs upfide down, that the little wa- 
ter which ſtill remained therein, might be drained out, by 
which means a great many of the ſaid particles remained ſticking 
to the ſides of the glaſs, and in regard he poured no rain water 
upon them they retained their tranſparency z and it is to be ob- 
ſerved, that the above · mentioned coagulated particles were by: a 
very ſmall part of the filver, thrown into the Agua forris: As 
often as M. Leewenhboeck diflolved the filver in Agua fortis, he 
could not diſcover any great number of diamond-like figures, but 
only ſeveral long particles, ſuch as are repreſented by Plate VI. 
Fig. 5, 6, 7, 8, 9; upon which he began to ſuſpect the 
goodneſs of his Aqua fortis, and therefore procured ſome of a 
goldſmith, and in this he diſſolved not only his own filver, but 
likewiſe ſome coined in England, and that proved to his ſatis- 
faction; for he diſcovered therein as many particles of the ſhape 
of bright diamonds, as in any of his foregoing obſervations, only 
with this difference, that the cryſtalline particles of the Engliſb 
filver were not ſo tranſparent as the other, and that the filver, 
which is ſuppoſed to be alloyed with f: — of copper, tinges 
the water with a very green colour, and leaves a great deal of 
droſs at bottom; he likewiſe obſerved, in the ſame water ſome 
few oblong cryſtalline particles, as above-mentioned, with fix 
ſides, and terminating in two points of the ſame ſhape with par- 
ticles of rock - cryſtal, only with this difference, that moſt of them 


had but one hexangular point, the reaſon of which he ſuppoſed 
to be, that the other end was faſtened to the rock; and as this 
appeared ſtrange to him, he examined again ſome of thoſe dia- + 
mond cryſtalline particles which lay by him, and diſcovered 
— them, but in a very ſmall quantity, ſome of the laſt men- 


tioned figures, as repreſented by A B Fig, 10; and M. Lee wen- 
boeck imagines, that all the mountain cryſtal would be of the 
lame ſhape, if the rocks and ſtones, among which it is found, 
ud not hinder, whilſt it is ſtill ſoft : He alſo obſerved one hex- 

K k 2 angular 
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angular figure, which only differed from the preceeding, in thy | 


one fide thereof was at leaſt twice as broad as its oppoſite fide, 
which means the hexangular point ſtood a-ſkew, as in CDEp 
Fig. 11. | 

G HIK Fig. 12. repreſents another ſmall cryſtalline particle 
the ſame ſhape with the former in its ſides, and at one extremj 
as repreſented by I, but the other extremity G was not hexangy. 
lar, — of the ſhape of a hatchet : In the middle of the ſam 
figure there appeared a break, or rent, which ſeemed to M. Ia 
wenboeck as if they had been two diſtin particles, which wer 
joined, as they grew, till they became one body, and till ther 
remained the marks of their joining, as may be ſcen between I 
and K. 


An Account of Spiders and their Silk; by M. Bon. Pb. 
Tranl.. N? 32 5. p. 20. 

QPIDERS make a ſilk as beautiful, ſtrong and gloſly x 
common filk ; the prejudice, entertained againſt fo comma 
and deſpicable an animal, is the reaſon that the public has ben 
hitherto ignorant of the uſefulneſs thereof: Common filk, 3 
confiderable as it is, lay long unknown, and neglected after ih 
diſcovery; it was in the iſland of Cous, that Pamphila daughter 
of Platis, firſt diſcovered the manner of working it, Arif. 
Hiſt. Animal. lib. 5. cap. 19: This diſcovery became ſoon af 
known to the Romans, who brought their filk from the county 
of tne Sores, a people of Sryrbia in Aſia near the mounta 
maus, where filk-worms naturally breed, Plin. Hiſt. Nut 
lib. 6. cap. 17. lib. 16. cap. 17. Jfidor. Orig. lib. 19. a. 
23. But far from making any advantage of fo uſeful a diſcover, 
they could never imagine that theſe worms ſhould produce ſ 
beautiful and valuable a thread, and formed a thouſand chine 
rical conjectures about it; 1o that their ignorance and lazineſs v 
ether made filk for ſeveral ages fo extraordinary ſcarce and u 
able, that it was ſold for its weight in gold; and Fopiſcus u 
lates, that for this reaſon the emperor tos refuſed his em 
preis a ſuit of filks, tho“ ſhe earneſtly deſired it; its fcarcit 
continued a long time; and it is to the monks we owe the mat 
ner of breeding ſilk worms, who brought their eggs from Grett, 
under the reign of the emperor Juſtinian, as we learn fin 
Godefridus in his notes on the Code; and Ulpian aſſures us, thi 
the price of ſilk was equal to that of pearls: It was late befor 
France made any advantage of this diſcovery ; Henry II. brougl 
to the marizages of his daughter and ſiſter the Srit filk toc 
| ing 
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os that were ſeen in his k1 dom, Meaeray Hiſt. T. 3. P. 1254. 
Edit. Paris. To him and his ſueceſſors it is that France owes 
he eſtabliſhment of this manufacture at Taurs and Lions, which 
as made filk ſo common, and ſo greatly increaſed the magnifi- 


ortance it is in the ſtudy of nature not to overlook any the 
malleſt thing; what at firſt ſeems of no uſe, or almoſt impoſſi- 
le to be put in execution, oftentimes turns to the greateſt advan- 
ige, and becomes eaſy by care and induſtry, The ingenious fa- 
ble of Arachne ſhews, 5 it is to the ſpider we owe the firſt 
ints of weaving cloth and laying nets for animals, Pin. Hiſt. 
Nat. lib. 7. cap. 56. | 

M. Zon reduces all the different ſpecies of ſpiders to two 
principal Kinds; viz, ſuch as have long legs, and ſuch as have 
hort ones; it is this latter that furniſhes the ſilk; in particular 
bey are diſtinguiſhed by their colour, ſome being black, others 
rown, yellow, green, white, and ſome again of all theſe colours 
xcd together; they likewiſe differ in the number, and poſition 
pf cheir eyes, ſome having 6, qthers 8, and ſome 10, differently 
placed on the top of the head, as may eaſily be ſeen by the naked 
je, but much better thro* a glaſs; they are alike in other re- 
pets, as in their body, which nature has divided into two parts; 
e fore · part is covered with a ſhell, or hard ſcale beſet with 
ars; it contains the head, and breaſt, to which are fixed its 
igt legs, each conſiſting of fix joints; they have allo two other 
gs which may be called their arms, and claws, armed with two 
rooked nails, and joined by articulations to the extremity of the 
dead; with theſe claws they kill the inſets they feed on, their 
mouth being immediately beneath them; they have likewite two 
mall nails at the end of each leg, and a ſpongy ſubſtance be- 


. 
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ween them, which undoubtedly, is of ſervice to them, when 
oy go upon ſmooth bodies: The binder part of the body of 
lis 1aleCt is joined to the fore-part, only by a ſmall thread, and 
oered with a thin ſkin, on which are hairs of divers colours; it 
* octains the back, belly, parts of generation, and the Anus: It 


certain, that all ſpidecs ſpin their thread from the Anus, about 
rhich there are five Papille, or {mall nipples, which at firſt 
icht one would take for ſo many ſpindles, that ſerve to 
om the thread; M. Bon found theſe Papillæ to be muſcular, 
ad furniſhed with a ſphincter; a little within theſe he obſerved 
wo others, from the middle of which iſſue ſeveral threads, in a 


ray large quantity, ſometimes more and ſometimes leſs, which 
r lpiders make uſe of in à very artful manner, when they have 


a mind 


ence of furniture and cloaths. Hence it appears of what im- 
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a mind to go from one place to another; they hang perpendic, ll 
larly by a — and — their heads towards the wind, te 
ſhoot — others from their Anus, like ſo many darts; and iſh 
chance, the wind which ſpreads them abroad, fa them to 
ſolid body (which they percetve, by the reſiſtance they find, | 
drawing them in from time to time with their feet) they then mal, 
uſe of this kind of bridge, to paſs to the place where their threat 
are fixed; but if theſe threads meet wid nothing to fix on, th 
ſpiders continue to Jet them out farther, till their great length a 
force with which the wind drives them, ſurpaſſing the weigh 
of their bodies, they find themſelves ſtrongly drawn ; and & 
breaking the firſt thread, which they hang by, they let then 
ſelves looſe to be driven by the wind, and flutter on their back 
in the air, with their legs extended, and by theſe two methods; 
is, that they paſs over roads, ſtreets and the hroadeſt rivers: On 
may wind up theſe threads, which by reaſon of their being ui 
red together, ſeem to be but a ſingle thread, when about a fox 
Jong, but M. Bon has diſtinguiſhed them into 15 or 20, at ther 
iſſuing from the Anus ; what is further remarkable, is the ea 
with which this inſet moves its Anus every way, by means ofth 
ſeveral rings that border upon it; this is abſolutely neceſlary fr 
them, in order to wind up their threads, or filk, which in th 
female ſpider, is of two torts; however M. Bon believes, thi 
this inſet is androginous or hermaphrodite, having always ſom 
the ſigns of a a in ſuch ſpiders as lay eggs: The fil threa 
that they wind is weak, _ ſerves them for no other uſe, tha 
to make that fort of web, in which they catch flies; the ſecond u 
much ſtronger than the firſt, in this they wrap up their eggs, an 
by this means preſerve them from cold, and ſecure them 
ſach inſects as would deſtroy them; theſe laſt threads are wrapp( 
up very looſely about their eggs, and reſemble in ſhape the bay 
4 ſilk- worms, that have been prepared and looſened between tit 
fingers, in order to be put upon the diſtaff; theſe ſpider. bag i 
they may be ſo called, are * grey colour, when new, but tun 
blackiſh, when long expoſed to the air; it is true one ma 
ſeveral other ſpider bags of different colours, and that affordi 
better ſilk, eſpecially thoſe of the Tarantula, but this fort . 
very ſcarce: The ſhort-legged ſpiders, which are the moſt comma 
always find out ſome place, ſecure from the wind and the ral 
to make their bags in, as hollow trees, the corners of windows 
vaults, or under the eaves of houſes; and by gereing together Mae 
great many of theſe bags, M. Bon made this new filk, which! 
no vais inferior in beauty to common ſilk; it eaſily takes alli 
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oc colours, and of it he made ſtockings and gloves: The manner 
of M. Bon's preparing the bags to make the ſilk, is as follows. 
After he had got together 12 or 13 ounces of theſe ſpider- bags, 
e beat them well for ſome time with the hand, and a ſmall ſtick 
o free them from duſt ; then he waſhed them in warm water, till the 
ater that came from them was clear; afterwards he let them 
ſteep in a large pot, with ſoap, ſaltpetre, and ſome pieces of gum 
arabic, and let the whole boil for two or three hours over a gentle 
re; then he waſhed them again with warm water, to free them 
om the ſoap, and letting them dry for ſome days, he looſened 
hem a little between the fingers, that they might be more eaſi ly 
arded by the common filk-carders, only that he cauſed them to 
ſe much finer cards; by this means he had a filk of a very par- 
icular aſh-colour, which is eaſy to be ſpun; and yields a thread 
nuch ſtronger and finer, than that of common filk ; which ſhews, 
hat all forts of work may be made thereof: Thus the uſefulneſs 
ind poſſibility of making this filk being ſhewn, the only diffi- 
ulty is to procure a ſufficient quantity of ſpider's bags; and this 
yould be no difficult matter, if we could breed ſpiders as they do 
ilk worms; for they multiply much more, and every ſpider lays 
or joo eggs; whereas the Papilio's or flies of filk-worms, lay 
put 100, or thereabouts; and of this number we muſt abate half 
t leaſt, on account of their being ſubject to ſeveral diſeaſes, and 
ing ſo tender, that the leaſt matter hinders them from making 
cir bags ; whereas on the contrary, the eggs of ſpiders hatch of 
demſelves, without any care in the months of Auguſt and Sep- 
nber, in 15 or 16 days after they are laid, and the ſpiders that 
ud them die ſometime after; as for the young ſpiders that are 
red from theſe eggs, they live for 10 or 11 months without eating 
d continue in their bags without becoming either bigger, or leſs, 
Il the hot weather obliges them to come forth, in ſearch of food, 
ic reaſon of this is plain and natural; for all inſects, and a 
reat many other animals, as bears, ſerpents, mountain-rats, Cc. 
at lie hid during the winter, abound with a viſcid matter, 
hich is not eaſily put into motion; ſo that it is not ſurpriſing, 
at young ſp1ders ſhould live in the cold weather, upon their 
vn ſubſtance, without any loſs of ſpirits ; but as ſoonas the warm 
eather comes on, it puts this matter into motion, and obliges them 
) ſpin, and run from place to place in queſt of food; and as 
jon as they begin to eat, one may perceive them grow bigger and 
bee every day; whence we may certainly conclude, that if we 
hald find out a way of breeding young ſpiders in rooms, they 
uld furniſh us with @ much greater quantity of bags, — 
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filk-worms do; for M. Bow has always found, that of ) or h 
young ſpiders, there fcarcely died one in the year; and on lf 
contrary, of 100 young filk-worms, not 40 lived to make the 
bags. In order to procure a large quantity of theſe bags, M. 3 
made ufe of the following expedient; Having ſhut up in papa 
all the large ſhorr-legged ſpidets that could be found in 
and September, he pt them into pots, and covered the pots ui 
a paper pricked full of holes, with a pin, as were likewiſe 
ſeveral papers that were in it, that the ſpiders might have air;h 
fed them with flies, and fometime after he found, that the gren 
part of them had made their bags; but he more eaſily þ 
cured a large quantity of them, by promiſing to pay the fin 
price for them, as for common filk ; and the _ a/ ho gathe| 
them aſſured M. Bon, that they found no difficulty in ett 
them, and that if they were permitted to go into every how 
where they ſaw theſe fpider bogs in the windows, they col 
furniſh him with what he pleaſed ; fo that we may eaſily conch 
that there are ſpiders bags enough to make large pieces of wal 
and that this new fil, which he propoſes, is not ſo fearce, or du 
as common filk was at firft ; and fo much the more, becauſt h 
ders bags, in reſpect of their lightneſs; yield much mote dl 
than the others; for 13 ounces yield near four ounces of ch 
filk, three ounces of which will make a pair of ftocki for th 
largeſt ſized man; the ſtockings which M. Don bad mu 
weighed but two ounces and 4, and the gloves about 4 of 
ounce z Whereas ſtockings of common filk weigh ſeven or cif 
OUNCES. | 
M. Bon is perſuaded, that a great advantage might be ml 
of this inſet, which has always been looked on both as troub 
ſome and dangerous, on accoutit of its poiſon; but he aflut 
that they are not venemous, having been very often dit by the 
without any bad confequence; and as to their filk, it is {01 
from having any venom, that every body makes wit of it to 
bleeding, and heal cuts; and indeed its natural gluten is a l 
of balſam, that cures fmall wounds by defending them from i 
air: Their filk 1s uſeful, not only in reſpect of the manufid 
it produces; but more ſo on account of the ſpeciſie medien 
that may be extracted from it; by diſtillation it yields a lu 
uantity of ſpirit, and volatile ſalt; and by ＋ 2 he fou 
that it yields, at leaſt, as much as common ſilk, w ich of 
mixed bodies yields the moſt; this ſalt and volatile ſpirit, 
tracted from ſpiders bags, is very active, as may be judgei 


the following experiment; it changes the tincture of flowe 
| * 
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turnſole into a beautiful green emerald colour; it congeals and 
reduces to a ſort of ſnow, the ſolution of corrofive ſublimate ; 
whereas, the volatile alcali's extracted from a human ſcull, harts- 
orn, and divers other mixed bodies, only render it white, or 
milky; o that this new alcali being prepared after the ſame 
anner, as that extracted from the bags of filk-worms in making 
he Engliſh Drops, ſo famous over all wh may ſerve to 
ake other new drops, which may deſervedly be called drops of 
lontpellier ; and alk we need not ſcruple to make uſe of with 
uch greater ſucceſs than the old ones, in apoplexies, lethargies, 
ind all ſoporous diſeaſes, by reaſon of their activity; and they 
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ed by a microſcope. | 

Fig, 16. the blicke or bag of a field-ſpider, with a harder 
ell, upon the break ing of which the young ſpiders come. out 
Ixed with the filk. 

Fig. 17. the follicle or bag of a houſe-ſpider, with a ſofter 
hell, wherein the young ones are incloſed. | 
Fig. 18. a ſpider hanging on the branch of a tree, with its 
ead turned againſt the wind, and {pinning out its thread, till it 
nds that it adheres to ſome body (as to the wall here repreſen- 
d) by which kind of bridge it paſſes over rivers, &c. 

Fig. 19. a ſpider, after having broken the firſt thread, by 
hich it hung, and ſpun out ſeveral others, carried by the wind, 


« floating 1n the air with its legs extended, 


N re taken with leſs reluctance, as their ſmell is not ſo fetid and 
Aiggrecable. | $ 

Plate VI. Fig. 13. ſhews the belly of a ſpider, with the 
1 us and five Papilte, from whence the thinks iſſue. 

Fig. 14. the fide of the Penis of a ſpider, as magnified by 
microſcope. * 

Fig. 15. the fore-part of the Penis of a ſpider, as magni- 
&t 


1 Olſervation of an Eclipſe of the Moon, compared with 
the Calculation; by Mr. Creſſener. Phil. Tranſ. N“ 325. 
p. 16. 


R. Creſſener found the end of the lunar clin, on Febru- 
ary 2, 1769-10, to be almoſt the fame with rhe ca'culation, 
cording to Sir J/aac Newton's theory, and the difference but 
ry laconſiderable: Mr. Creſſener has added the calculation 
m Mr. [Jamſtead's tables, according to Mr. Horrox's theory, 
pablijl.cd in Mr. Mhiſton's aſtronomical lectures, with the 
adix's of the mean motion, corrected according to their firſt 
thar's later obſervations, which are the ſame with thoſe 
Yor, V. 7. LI aſſum'd 
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ſituation of the moon; yet they all conſpire in ſuch a manner y 


were before a0 
ſtead's at the 


his obſervation of the meridional tranſit of the Lions Hear, 
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aſſum'd in Sir Jaac Newton's theory: By comparing. theſe tw 
calculations, we may obſerve, that tho moſt of the additing | 
equations in Sir Jaac Newton's theory be very ſmall, in thy 


to make her place conſiderably more agreeable to obſervatia 
than thoſe of Horrox's ſyſtem: The obſervation was made x 
Streatham, about ſix miles nearly directly ſouth of London, wit 
a very good eight foot te le ſcope; to correct the clock for want ꝗ 
an inſtrument, he carried with him next day two watches, thy 
juſted to the clock, and compared with Mr. Flay 
.oya] Obſervatory, having firit noted its error by a 
obſervation of the ſun's tranſit of the meridian; upon his 
he found his watches ſtill to agree together, and with his clo 
which ſhewed that they went true, and gave him the preciſe em 
of his clock, and the true time at the obſervation. 
Mr. Flamſtead afterwards acquainted Mr. Creſſener, that h 


during the eclipſe, his clock required a yet farther corredin 
of one minute, and which Mr. Creſſener has here accounted far, 


N 

February. 15709 ro. D. H. Mü 

The mean time of the mean oppoſition 2 4 9 
The mean time of the true oppoſition 2 10 546 
At which the true place of the ſun is 10 24 55 i 


And its equation to be added, 


ly 
The place of the moon at this time, from Sir N 


Tſaac Newton's theory. 8. D. M. 
Mean motion of the moon 4 26 37 
Annual equation ſubſt. 1 4 

; * 1 
The correct mean mot ion 8 4 26 499 
Mean motion of Apog. 11 18 13 
Annual equation of Apog. add. 14 3 
Core mean motion of Apog. 11 18 281 6 


Second equation from the diſtance of A pog. from 
the — add. * £ | 14 


Place of the moon the ſecond time equat. I 26 520 
Mean mot ion of the node CER 11 01 341 
Equation of node ſubſtr. ob | 


——__ 


Co 
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| S. H. M. 9. 
1 Correct mean motion of node 11 OL 27 31 
0 The third equation of the moon from node's wy 21 
bo pect with the {un ſubſtr. 
0, * 
pace of the moon the third time equated 4 26 51 50 
" Second equation of Apog. ſubſtr. 7 45 41 
bu The true place of Apog. 14 10 42 44 
r Mcan anomaly 05 16 09 06 
OE Equation of center ſubſtr. 1 53 31 
un, — — 
xt 8 Moon's place the fourth time equated 4 24 58 19 
mc The variation add. ; tif 
oom place the fifth time equated „ 30 
on, WT he fixth equation from the diſtance of KG | * 
A and Apog. add. 4 
Ul. * — 

Moon's place the ſixth time equated. 4 24 59 50 
.be ſeventh equation add. ; 34 
re place of the moon in its orbit 4 25 00 24 
, JST ruc place of the fun 10 24 55 50 
1 3 M 

Moon beyond the oppoſition ; 4 34 

Yhich divided by the horary motion of the my 
dom the ſun gives ah. 
1 2 D. H. M. 8. 
be mean time therefore of oppoſition Feb. 2 10 47 OC 

ad the true time 2 10 32 20 
9 (1 
1 e place of the moon at the ſame time, from the tables in 
ur. Mpiſton's aſtronomy, according to Mr. Horros's theory. 

x S. D. M. S. 
lean motion of the moon 4 25 57 37 
f hyſical parts ſubſtr. | 8 21 

5 ect mean motion 4 26 49 16 
an motion of Apog. 11 18 13 54 
4 uation of Apog. ſubſtr. 7 25 00 
ol an Anomaly 5 16 Oo 22 
5 quation of the center ſubſtr. I 53 53 

lace of the moon in its orbit 4 24 35 23 


L1lz 7 
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S. D. M. 8 
Diſtance from the oppoſit ion 
That is in time to be added 

D. H. 
Therefore the mean time of true oppoſition 18 exactly 2 10 55 | 
The apparent time 1 . oO 40 4 
Place of the moon in the ecliptic 4 24 5) 41 


Reduction between the true oppoſition and middle 5 24) 


of the ecliple add. 


D. H. 
Middle of eclipſe 2 10 43 yy 
Continuance fins 2 55 of 
Digits eclipſed 9 55 8 
Beginning of eclipſe 2 9 16a 
End of eclipſe 12 11 0 


End of the eclipſe by the moon's place from [ 

Sir Haac Newton's theory | £2. ns 
End by obſervation 12 Ol 30 
End by calculation from Horrox's theory 12 11 0 


Therefore the error of Sir J/aac Newton's theory, is by thi 
obſervation, but half a minute, or none at all; of Horrox's ſyſten 
nine minutes and a half, 


The Manner of making Microſcopes; by Dr. Adams. Phil 
Tranſl. Ne 5:5. p. 24. 


M Leewenhoeck's glaſſes (the particular examination d 
* which was a favour he allowed to none) appear u 
Dr. Adams, to be ſpherules lodged between two plates of gold 
or braſs, in a hole whoſe diameter might not exceed that of; 
ſmall pin's head, and the objects the Dr. ſaw thro' them wer 

tty and diverting ; but ſtill their make and truth are unknown; 
Mr. Butterfield is very curious in melting his glaſs, but the I. 
5 unſucceſsful in caſting his ſpheres; for beſides that. 
ſufficient quantity of beaten glaſs cannot ſtick to the mo iſtem 
point of a fine needle, ſo neither can it run equally, hold de 
needle how you will, nor will the globule, when run, ſtick u 
the needle, but muſt una voidably drop, and wheretoever it hap 

s to fall, it muſt in that almoſt liquid ſtate receive 1mpre 
tions, ſufficient to ſpoil its ſphericity: Mr. Gray has ſhewn tit 
defect of his method, and which he uſed to recover by grindin 


and poliſhing his glaſſes, on a brats plane, and fo reduce the 
7 
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bemiſpherules; but how far ſhort poliſhed glaſſes, eſpecially 


nall ones, come of, thoſe that are caſt, any one may judge, who 
as ſeen both; the Dr. never {aw his water, and — * mi- 
rolcopes, and fo could form no judgment of them: Aſter what 
anner Mr. Wilſon's glafles are made, tlie Dr. knows not, but 
are his greateſt magnifiers are ill placed, being ſunk to ſo great 
diſtance from the eye, that the object cannot appear to that 

lvantage, it otherwiſe would; if therefore, inſtead of a hol- 
cap, he wonld contrive a plane plate of any metal, for 

he reception of the glaſs, then the eye, and the object might 
ome to their due diſtance; neither ovght there to be any Cake, 
r glaſs between the object, and the ſpherule, when we uſe the 
reateſt magnifiers z becaule if the Focus of a ſphere be upon the 
xtremity of its circumference, any ſmall diſtance from that muſt 
poil the appearance of the object: Dr. Adams could not ſay, 
hat his own glaſſes were without any imperfection, but he thinks, 
hat they magnify more than any he had ſeen; and were they 
laced to the beſt advantage, they would magnify much more 
an they do: 'They are made thus; he takes a piece of fine 

indow glak, and raſes it with a diamond, into as many lengths 
5 he thinks neceſſary, not exceeding an eighth of an inch in 
readth, then holding one of theſe lengths between the tore-fin- 
er and thumb of each hand, over a very fine flame, till the 
las begin to ſoften, he draws it out to a fine hair; then running 
ach of the extremities into the pureſt part of the flame, he pre- 
ntly obtains two ſpheres, which he can make larger, or ſmaller 
En if they continne long in the flame, they contract 
puts, 10 that be * them out preſently after they become 
bund; as for the ſtem he breaks it off, as near the bal as he 
an, and lodging the remainder of this. ſtem between the plates, 
nd drilling the hole exactly round, all this protuberance is bu- 
ed between the plates, and the microſcope performs to admira- 
on ; inſomuch, that the ſame thread of very ine muſlin ap- 
cared three or four times bigger in one of thele, than it did in 
ic firſt or ſecond magnifiers of Mr. Wil/on's ; the Dr. imagined he 
animals in fine old brandy, but they were 10 nimble in their 
(tion, that he could give no particular deſcription of them; 
man blood is ſo far from ſhewing any red globules ſwimming 
Krum, that immediately after its emiſſion, it appears to be 4 

ody of a vaſt many branches, running in no certain order, and 
artouſly coloured; where it lay thickeſt on the glaſs, it was of a 
ull red, where thin inclining to yellow, but the whole blended in 
ch a manner, as very nearly to repreſent the top of a yew-tree, 
in 
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in a very fine landſkip, having its ſyppoſed branches of a red u 

yellow colour, confuledly intermixed ; but not ſatisfied with ch 
appearance, tho' the ſame as ta quality, in 11 different glif 
— as many different forts of blood, he reſolved to view it an 
ther way, which was, by diluting one third of thick, in the g 
rum of blood; and laying it upon his glaſs, he could fee then 
branches, as before, and the tranſparent part filled with partich 
of great variety of figures, which he took to be the ſalts of t 
blood, but very few were globular, and they were pellucid; 
the fluids moving in an evaneſcent artery appear globular, k 
ſuppoſes it is, becauſe the canal is round, which alters the di 
much: The Dr. had at the ſame time an opportunity of vievi; 
ſome pleuritic blood, and he thought that its branches ſpready 
a different manner from ſound blood, and were more perplen 
with croſs branches, which appeared black, like blood, that hy 
flood two or three days; whether the attraction of partic 
ariſing from this difference of figure, may not render the bly 
incapable of paſſing thro* the capillary arteries of the Plan 
in that caſe he leaves others to determine; but he ſhould thit 
chat ſince the propelling force of the heart is leaſt at the capilly 
arteries, that there the attractive force of the particles of the blu 
fhould be greateſt; and ſince ſpherical bodies are the moſt ati 
tive of any, reſpect being had to their ſolidities, were the blot 
10 plentifully ſtocked with globules, as ſome affirm, we ſhoul 
never be free from obſtructions, the natural conſequence of th 
attractive force. 


The Miſchiefs ariſing from ſwallowing Plumb-ſtones ; by I 
os 41 — — by Dr. Cole. Ph 
Trani. N“ 325. p. 28. 
N September 1909 one Crumbleholm came to Dr. Holbraks 

and complained of a great Joſs of appetite, with a ſcorbut 
itch, and ever and anon ſevere convulſive colics below his nat 
all along the Hypogaſtrium; they did not laſt above a quarter? 
an hour at a time, but often recurred, and raiſed tumours, off 
bignefs of a large walnut, which diſappeared, and removed! 
the pain ſhifted ; he had been troubled therewith ſome yew 
and took 4 of almoſt every one he met with, but not in 
regular method: Dr. Holbrooke began with mild, emollia 
and carminative gliſters, and purged with Decoct. Senn. Germ 

Hr. de Spin. cervin. & Tinf. ſacr. In the interval of i 

purges, the Dr. gave the patient Æthiops mineral, with bim 

alterative decoctions, made more carminative with Rad. _ 

& 
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2 Ciſtoy. the patient was relieved for that time; his appetite 
; Fatty mended, but preſently he was as bad E 
den he ſhewed the Dr. the ſtones, voided by ſtool, upon a flight 
ercurial purge, which he had taken the preceeding Zaſter ; 
pon opening one of them, the Dr. found the patient had ſwallow- 
d, either ſome plumb, or apricoc ſtones, which by their ſtay in 
he inteſtines, were incloſed in the Fæces as the Dr. ſuppoſes, but 
ere diſlodged by the purge, and came away; then the Dr. ex- 
ting, that if he could remove, by ſtronger evacuations, any 
ther jthat might remain, it might tend to his cure, he ordered 
ronger medicines z however, the Dr. could not bring any more 
way from the patient, who thereupon left off taking any thing; 
be Dr. ſaw him ſome time after, and found him much in t 

ame condition, tho” ſomewhat weaker, and more emaciated. 

Dr. Cole takes theſe ſtones to be formed, not of adhering ex- 
rements, as Dr. Holbrooke ſeems to ſuppoſe, but in the follow- 
ng manner: When the plumb-ſtones happen to be included in a 
t glandulous 2 Dr. Cole ſuppoſes, they may come to be 
hus coated over by the viſcous liquor, ſecreted from the ſecre- 
ory ducts of thoſe glands, and by long lying there, acquire ſo 
age a bulk, by the continual appulſe of the fame liquor; this 
eceptacle Dr. Cole conjectures to be the Cacum, which tho? natu- 
ally ſmall, may, as other membranous and glandulous parts, be 
apable of a conſiderable diſtenfion; ſo that when by reaſon of 
he periſtaltic motion of the inteſtines above, one of the plumb. 
ſtones may by its pointed extremity happen to be intruded, 
and the whole may by the ſame repeated tho' flow motion, di- 
te the cavity in ſuch a manner, that the whole body of the 
ſtone may, by the ſame method, be ſtil] farther and farther pro- 
ruded, till at Jength it come to the farther extremity, which 
being ſhut, muſt be preſumed to detain it there, ſince it is bard 
o conceive, how 1t can quickly get out again, the pg mo- 
on being always forwards; one of theſe ſtones being thus en- 
ered, it is eaſy to, conceive how more may be admitted, ſince 
he firſt muſt dilate the paſſage for another to follow, and ſo on, 
ill the cavity be full; whilſt theſe ſtones lie there, they muſt 
fend the part, as having diſtended it, beyond its natural ſtate ; 
o that the ſecretory ducts of the gland, of which the inner coat 
{ that, as well as the reſt of the inteſtines, 1s conſtituted, muſt 
de proportionably dilated, whereby an eafter way is made for 
be liquor, they ſeparate to be excreted; this being of a viſcid, 
ind concrefcible nature, muſt fince it cannot get out, be preſum- 
d to adhere to the Subſtrarum, vis. the ſtones, and fo by 
degrees 
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ue call the ſtone, and thence he concludes the manner of they 
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degrees incruſtate them; which cruſt, by long confinement, my 
grow ſo much the thicker, the duCts being kept conſtantly opa 
and the cavity is more and more dilated, the greater the incruſt 
tion is; ſo that the ſymptoms of this patient are eaſily accou 
able for, from the offence given the part, which is ſenſible, as 4 
membranous, and fibrous parts are, and the pain muſt 

greater, the greater the diſtenſion is; and the change of the yy 
fition of the tumour may very well be conceived to proceed fr 
the different poſitions of the inteſtines, by the chyle, or Fzy 
paſſing along them, and ſometimes filling one part, fometing 
another, as they are protruded further and further, their Juby 
city, length, and confinement, obviouſly favouring that phæm 
menon: Dr. Cole is of opinion, that the true Bezoar ſtones, ar 
formed in the animals that yield them, in the ſame manner; b 
whether their ſtomachs, or inteſtines have other cavities, capab 
of receiving, and retaining them to their full growth, is to k 
determined by anitomy : This Dr. Cole thinks, is certain, thy 
all of them have either a ſtraw, ftick, or other ſubſtance in th 
middle of them, different from the exterior matter, and whig 


format ion to be the fame: From the continuance of the patient 
ſymptoms, Dr. Cole was perſuaded, there might be more ſton 
remainining behind, and he could not think of any other ne 
thod, more likely to extrude them, than having the patient 
Abdomen well anointed, with ſome emollient oils, or liniment, 
and very well agitated backwards and forwards, as much, anda 
long, as he could bear, and that both morning and evening; 
after a little while, when the ſtones by this agitation, may 

preſumed to be ſomewhat diſlodged the Dr. ſuppo ſes, tome ger 
tle purgative may be of uſe to be given now, and then to cam 
them downwards, and to ſollicite it gently with all manner d 
emollient gliſtere, Cc. 


An Ulcer in the right Kidney; by Dr. James Douglas 
Phil. Trani. Ne 325. p. 32. 

3 opening a gentleman, who died in the 45th year of his ag 

Dr. Douglas oblerved when the ſkin, with the other integr. 
ments were taken off, that part of the Onentum had thruſt itil 
thro' the annular holes of the abdominal muſcles on the left fide 
and there formed an Epiplocete, or Hernia Omentalis, as large a 
a walnut; the Omentum reached as low down as the Pubis, an 
inſide of the Ilia, to which it was tied; and by fibrous connec 
tions it adhered to all the Perironerm below the navel; all 7 
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uon the Omentum, and guts was firm and hard like tallow; the 
.WM.:-ftines and ſtomach were quite empty, without either wind or 
8-25; the left kidney was much larger than ordinary, bei 
ear eight inches long, and its ſutface was divided into fevers 
80 tint lobes, as in a Fetus; the right kidney was full of a fœtid 
WS rulent matter; all its inner ſubſtance was entirely waſted, and 
vos external or cortical part, was ſtretched fo very thin, that a 


entle touch of the finger could eafily break thro” it; all the fat, 
nd glands about the right kidney were hard, obſtructed, indu- 
oo and big, which very much compreſſed the Pſoas, and the 
udratus lumborum; the Ureter proceeding from this right kid- 
y, was covered with a cruft, or layer of indurated glands; and 
ides its capacity was ſtraitened and contracted in feveral places; 
e cavity of the Veſica urinaria was very imall, its ſubſtance ſo 


der/ thick and hard, that the Dr. could not even with a blow- 
pe diſtend it any wider; its infide ſeemed excoriated, with ſe- 
ral fleſhy caruncles, or red excreſcencies here and there; there 
the 25 a remarkable corrofion in all the infide of the CVrethra; all 


e upper and convex part of the liver firmly adhered to the 
eriton um, that covers the diaphragm, and to the ſame mem- 
ane, where it covers part of the Muſculus abdominis tranſver- 
is; its ſubſtance was fo very tender, and ſoft, that it ſeemed to 
almoſt rotten; the gall-· bladder was extremely large and full, 
e bilious liquor it contained, being of a whitiſh yellow colour; 
tween the Tunica vaginalis & albuginea of the left teſticle, 
ere was a large hydatical or watery tumour; and upon the laſt 
med coat of the ſame teſticle, there were ſeveral chalky con- 
etions, about the bigneſs of a barley-corn each; in the right 
ricle of the heart there was a large Polypus, that filled up its 
vity, extending itſelf a great way, into the aſcending and deſ- 
nding trunks of the Vena cava; all the reſt of the Viſcera 
ere in a natural ſtate: The ſymptoms this patient complained of 
uring his illneſs, as the Dr. was informed by thoſe who attended 
m, were, that about a year and a half before his death, he 
gan to decline in health; his firſt complaints were a heat, 
larpneſs, or pain in making water; a conſtant deſire to make 
ine, tho' in great miſery after; when his water ſtood awhile, 
re appeared a greaſy ſubſtance on its ſurface, not unlike the 
am or ice, that is found on the the top of Agua calcis vive ; 
metime after it depoſited a purulent matter, in a great quantity, 
t without any offenſive ſmell; the water when made was thick, 
d whitiſh, but when the Pus ſettled to the bottom of the pot, 
became clear; he ſeldom complained of any great pain in his 
Vor. V. 5. Mm back, 
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back, or loins, whence they concluded, the ulcer was in the ne 
of the bladder, tho' the vaſt diſcharge of matter was an ary, 
ment to the contrary; but he was always on the rack, when h 
roſe up after fitting, and it was a great difficulty to him to gety 
which perhaps, was occaſioned by the weight and preflure of th 
kidney, and adjacent indurated glands, lying on the head of th 
Pſoas muſcle, and Quadratus lumborum; he had often a 

ſuppreſſion of urine ; but was much relieved by Sa} Succini ui 
Cornu Cervi : He took ſeveral doſes of Cantharides, with cn 
phire, without any bad effects from the fly, but with little reli 
to his diſtemper; for three weeks before his death he was ſein 
with a violent looſeneſs, which at laſt, in ſpite of all men 
carricd him off. ; 
The Oſteology of an Elephant, «with a brief Account of j 

Parts ; by Mr. _ Phil. Tranſ. N* 326. p. 53. , 


= HAT the Behemoth mentioned Fob. Ix. v. 15. Oc. is u 
the elephant, but rather the hippopotamos, Bochart prom 


by the following arguments. 1. As land animals, ſuch as qui 
2 and fowls are ſpoken of in 7b. chap. xxix. ſo ehem 
and Leviathan, as belonging. more properly to the waters, a 

treated of in chap. Ix and lxi. 2. The force of the Behemoth! 
jaid to be in the navel of his belly, whereas it is the ſofteſt pu 
of the elephant; but in the hippopotamos it is ſo thick and inn 
petrable, that it reſiſts both ſpear and dart, which he abundan 
3 from authors. 3. The Behemoth is ſaid to move his tal 
ike a cedar; now the tail of an elephant 1s long like that ofa 
ox, and but ſmall in proportion to the body; and to move like 
cedar, would import ſome ſtrong round ſubſtance, and th 
ſeems to agree with what Hellonius aftirms of the hippopotam 
viz, Caudam habet breven, craſſam & rotundam ; tho' Both 
renders it, Retorquer, & non arrigit caudam, as Junius hi! 
4. Bochart ſays, that the word in the original will not inp 
Nervis _ ipſius, as Junius has it, but Nervis fenon 
&c. Not the ſinews of his Teſtes, but thoſe of his thighs are! 
tricate. 5. The elephant ſeldom lies down, and never in i 
covert of reeds and fens; for tho it love water very well, yt 
would be very noxious to ſuch an unweildy animal to lie doe 
among fuch moiſture, as reeds uſually grow in, or the bei 
among the willows of the brook would import. 6. At the h 
ing of an elephant, they never pretend to enſnare it by the # 
ho/cis, it being more likely for the hippopotamos to pals t 
inares; the utual way of catching this latter being with 
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ade of iron, which they make on purpoſe at Damaſcus, as Al- 
rms and Vincentius affirm; and when taken, it is no ways 


ecaule of the thickneſs of its tkin, whereas the elephant is a very 


th : 
bly large enough, yet they are far from being ſo ſtrong, as to 
4 — Y parallel between them and braſs 2 for they are 


ore porous than thoſe of moſt quadrupeds; and tho their tuſks 
nd teeth may be ſaid to exceed all abs bones in ſolidity and 
hiteneſs, yet the teeth of the hippapotamos, do even exceed 
hem; for the ivory of an elephant after tome time becomes yel- 
ow, whereas the teeth of an — when applied to any 


le, continue always of a pure white colour. 


ire to 120 years, others to 200; ſome to 300; and there are 
ome who affirm, that they live to be 500 years old, and that 
hey are very ſtrong and robuſt at 200 years: Tentzelius tells us, 
at when a certain German, who had been in the Indies, ſaw the 
ones he treats of, concluded from certain marks the Indians 
ave, that that elephant could not have been under 200 years of 
ge: M. Tavernier in his Travels in India, p. 96. ſays, he 
ould never learn exactly, how long the elephant lived, but that 
ar keepers told him, they knew ſuch an elephant to have been 
their great grand- father, grand- father, and father's cuſtody, 
nich he modeſtly computes not to have been under 120 or 130 
cars; and it is memorable what Juba king of Zybia told, as 
lated by Philoſtrarus ; viz. that the knights of Zybia at a cer- 
in time fought upon elephants, ſome of which had a tower en- 
raven on their teeth; and when they were ſeparated by the 
igt, ſuch as had the tower were beat, and fled to mount Atlas, 
nd that 7uba 400 years after, took one of them, which had 
is mark engraven as lively, as if it had been newly done: How- 
eyer, they ſeem generally, to live to a great age; for the keeper 
Id Mr. Blair, that this elephant was 26 or 28 years old, tho” 
e ſcemed to have been young; for the Epiphyſes were as eaſily 
parated from the bones by boiling, as thoſe of an human ſub- 
cat the age of 10 or 12; and yet it is an animal ſubject to 
reral diſtempers, ſo that tho* they may live to ſome of the 
1 ages, yet generally they die before they come to 
ch a length. 
lt is an — of conſiderable bulk; but whether ever ſo large 
to contain 32 ſtrong men on its back, as is related Maccab. 
iP. vi. v. 37. beſides the Indian that governed it, is much to be 
M m 2 doubted ; 


anageable, but they are obliged to kill it with iron mallets, 


Jocile animal. . Tho' the bones of the elephant proportion- ' 


The elephant is ſaid to live to a great age, ſome aſſerting they 
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backs could contain fix fighting men, who from each fide thm 
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doubted; and it is more probable, that this is an error in tf 
impreſſion, as is well enough obſerved by Grentemeſnil, who i 
ſtead of Aue Sureuius Ivo Y TP&xOVTE ot NH i 
9 se, Viri fortes duo & triginta pugnantes in iis, think} 
ſhould be rather Adee Suvapueus Je 1 Tpes txorTIUg my 
peerTes £7 auT?1s, Virs fortes duo aut tres pugnantes ſuper ith 
jaculis. Bochart. de Animal. S. &. Serine. <. 27 2 wh b 
is true Philoſtratus, lib. 2. cap. 1. ſpeaks of 10 or 15 India 
fighting with darts in caſtles on the backs of elephants z and Paul 
Vineta, lib. 3. cap. 41. ſays, that in the Ginger Hands thy 
have wooden caſtles on elephants backs, which can contain 150 
20 men; but the learned Bochart very pleaſantly ſays, of thei 
authors, that de magnis majors loquuntur, becauie this is a lag 
animal, they ſpeak at random of it; Mr. Blair rather beliew 
what Heliodorus, lib. 9. ſays, that the towers on the elephan 


darts, the hinder part remaining naked; or what Cadamuſy 
relates, c. 62. that they put towers upon their backs, which d 
hold three or four fighting men; and Ælianus affirms, that thy 
carry three warriors fighting from either fide, and a fourth the 
rome them; which three laſt accounts ſeem very well to qu 

rate with the uſual height aſcribed to them, about which on 
authors talking more largely, tell us of 18 or 16 foot high; by 
the moſt received account is, that they are from 8 to 13 fv 
high. 

As to their manner of procreation, all do agree that it is an an: 
mal of extraordinary modeſty, and therefore never copulates in via 
of any one; as to the poſture, ſome, as Dr. Moulins from an oblc: 
vation he made of the fituation and ſtructure of the Penis, aller 
that it is retrocoient and retromingent : Others obſerving tk 
diſtance between the Anus and Vagina, and that the dugs arch 
tuated between the fore-limbs, are of opinion that the female 
in a ſupine, and the male in a prone poſture ; and M. Zaverner 
of this opinion, who tells us, that the female gathers a great dei 
* of herbs and weeds, and makes a bed four or five foot high hn 
the ground, on which ſhe throws herſelf, and lies on her bad 
in expectation of the male, whom ſhe invites by a peculi 
© cry;” and that may be the reaſon why the dugs are placed! 
forwards, to avoid the preſſure: A third opinion is, that the ſ 
male deſcends into a ditch, and that the Coitus is not differ 
from that of other animals. As to the firſt Mr. Blair ſcar 
thinks it probable, becauſe there can be no ſuch thing as a tem 


coient animal; for that would quite invert the order of. natui 
aſd 
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nd give a far different motion to the muſcles of the thighs, than 
hey can be ſuppoſed to have from their ſituation; and hares, 
ats, rabbits, Cc. that are {aid to be retrocoient, copulate as 
her way, than dogs and other quadrupeds ; and that retrograde 
oſture, wherein dogs are ſometimes obterved, is nothing but an 
deavour to get rid, when by the ſwelling of the glans, the 
ale and Fant, are too cloſe together, and far from a deſign of 
netrating farther into the Vagina: As to the ſecond opinion, were 
not for M. Tavernier's aſſertion, it ſhould ſeem too unweildy 
n animal, end little inclinable to lie down, to acquire ſuch a poſ- 
re: As to the third opinion, the natural ſagacity of the ſemale 
{poſes her to go into the ditch; and both fore and hinder le 
em to be ſo articulated as to favour this; for when the — 
ould lower her body, no more is requiſite than to ſtretch ſor- 
ards her fore- feet, and then the articulation of the Humerus 
ith the Cubitus will bend backwards, and after that to bring 
ack her hind-feet in ſuch a manner as to bend her knees for- 
ards; by which ſhe can — fore · part of her body fo low, 


the to make the Nares protuberant, and bend the hind-legs, 
ta ereby to put the Vagina in a convenient poſition for the recep- 
qu en of the Penis; according to that of Ariſtotle, Subſiſtit fæ- 
na, clunibu/que ſubmiſſis, inſiſtit pedibus ac innitur; and 


Ilewhere, fectit certè ſuos poſteriores poplites modo hominis. 

de VV hat time they begin to copulate is uncertain, tho from their 
val term of lite, authors ſeem probably to conjecture, that 
me begin at five years, others much later, and not till the 
eth: The time of their going with young is alſo diſputed ; for 
ir innate modeſty prevents ſuch, as would obſerve them, from 


en -termining any thing with certainty ; the only way to know, is, 
te obicrve their ſeparating themſelves from the herd; for it is a 
re egartous animal; and it is the male and female go apart (and 


any obſerve them at that time, the male runs upon them with 
ry and madneſs) and do not return till the female be impreg- 


eie: Some fondly imagine, from their extraordinary bulk, 
fron Pat they go with young nine years, others fix, and others two; 
back t It ſeems moſt — that they go with young 15 or 16 
ul ochs; and if we obſerve the ordinary courſe of geſlation in 
er viviparous animals, it is according to their bulk and term 
eb lic, that the female uſually goes with young; thus bitches 
ered cats go but nine weeks, while mares and cows go nine 
a nths; fo that cæteris paribus, this our animal may be ſup- 


led to $0 15 or 16 months; and Mr. Kyox, in his account of 
land of Ceylan, tells us, that they do not go with young 


above 
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above a year; ſome ſay, they bring forth every third year, af 
others never but once in their lives, Act. Lip. — 2 Par. 1. p.; 
the firſt opinion may be probable, but the ſecond is ſcarcely ty 
credited ; for it would be ſtill more wonderful, and next to: 
impoſſibility to ſee ſuch numbers of elephants in armies and coy 
tries, as we read of: M. Tavernier tells us, that he has been 
tormed, that the Grear 1Mogul keeps 3 or 4000 elephants; h 
that the chief maſter aſſured him, be Pad not above 500 faid! 
be of his houſe, and defigned for carrying women, tents, | 
and about 80 or go for war; which is a great number of tam 
ones; and thence we may ſuppoſe, that there muſt be a 
greater number of wild ones in his dominions, beſides what ary 
the kingdom of Pegu (where as & Horto relates from Garzia;d 
Orta, Mirab. Animal. terreſt. Lib. 8. at one hunting there un 
4200 taken at once) Siam, Cochin, and Zoutan near Great Ty: 
tary, beſides thoſe of the iſland of Sumatra and Ceylan: It 
1a1d that the male never copulares with the female, after once 
is impregnated; and ſome would perſuade us, that every nd 
keeps to his own female; it is alfo ſaid to be a very tempent 
animal, and ſeldom in luſt: Tavernier tells us, that the ml 
never meddles with the female, when once he is taken, buti 
iometimes ſeiſed with a Juſtful rage, whereof he gives a men 
rable inſtance p. 95. whether this rage proceed from Juſt, or ws 
ther it be a kind of madneſs, which Mr. Knox in the abon 
cited place tell us, they are ſeiſed with at certain ſeaſons, an 
which is known by the efflux of a liquor from their jaws li 
oil, and which afterwards goes off of its own accord, Mr. Al. 
will not determine, but it is probably the latter; the taid W 
Knox adds, that the female elephants ſuckle indifferentiy 1 
young ones of others, as well as their own: It is reported 
them, that they only bring forth one at a time; and that it! 
about the bigneſs of a hog, or as ſome ſay of a large calf, whic 
teems to agree with Zavernier's account; who tells us, t 
when the merchants bring the elephants to fell, the children u 
ally leap upon their backs, which could not well be, were th 
higher; they are ſaid to ſuck for fix years, or according to ful 
eight years; tho' Mr. Plair rather inclines to the opinion! 
thoſe, who tells us, they quit their dam at fix months, if it 
true, that when they are brought forth, they both ſee and wall 
for if ſo, they may as ſoon be capable of purchaſing their i 
as colts and calves. | 

The natural food of the elephant is graſs, and when tha 
wanting, they dig up roots with their tuſks ; this perhaps m 
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one of the reaſons, why the Behemoth is taken for the ele- 
ant, becauſe it is ſaid 10 ear hay like an ox ; but that as Bo- 
are tells us, is likewiſe common to the Hippoporamos; they 


vo. (id greatly to delight in cucumbers and melons, and to have 
to 8M articular inftin& in avoiding whatever herbs may be noxious 
cou them ; it is alſo obſervable, they avoid coming near any prafs 
10 it has been trodden on by men, for fear of ſnares; when they 
1 tamed they eat hay, oats, ba rley, or ſuch other food, as oxen 


horſes do; they drink a large quantity of water, which they 
ck up by the trunk, and when that is full, they empty it into 
e mouth, they naturally affect muddy water rather PE clear ; 
hen tame, they drink clear water readily enough, when t 

to go to battle, they give them ſpirituous liquors, ſuch as 
ine, Oc. in order to make them drunk and furious; as appears 
om the hiſtory in the third book of Afaccab. Chap. vi. They 
we a ＋ 4 ſenſe of ſmelling, whereby they readily find 
t their 

Pliny ſays, that the elephant is, Animal maximum, proxt- 


nal qe humanis ſenſibus ; as appears in the care of their young, 
xr: they rather chuſe to loſe their own lives, than that they ſhould 
m e theirs ; they always go in herds, aud the largeſt go foremoſt ; 


d when they are to pals a river, they lift the young ones acrots 
their two tuſks, and twiſt the Proboſcis round about their 
iddle, and make ſuch as ate bigger go before them, the largeſt 
ming laſt ; for did the largeſt pats firſt, the river might chance 
be o deep, that neither the leſſer ones could pals, nor the 
ger ones 10 readily aſſiſt them; when they paſs by any of 
eir dead, they cover the carcaſe with branches of trees, graſs, 
what clie they can get; when any is wounded, the reſt of the 
Jephants take care of him, 4. him food, relieve him from 
nger, and run together to fave him from the hunter; when a 
are is laid for them they ſoon perceive it; if it be aditch, he 
at is neareſt halts (by an inſt inct, as it were) which when the 
ſt perceive, they immediately return with fury upon the hun- 
r; Tavernter loc. citat. tells us, that being once deceiv'd, and 
ing eſcap'd the ſnare, they ever after are very diſtruſtful; and 
hen they get to the woods again, they creak off a large bough 
om one of the trees with their trunk, with which they examine 
ery ſtep they take, before they ſet down their feet, to try it 
ere be any hole in their way; when they travel in troops, 1t 
y one of them perceives an herb, whereon any man has trod- 
en, he pulls it up, and delivers it to the next, who ſmells it, 
d gives it to a third, and fo on till it come to the laſt, ers 
makes 
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makes a great noiſe; upon which all betake themſelves to flight 
and retire to hills and mountains, and to ſhady and other |4 
frequented places, where when grafs fails, ſome dig up row 
others go and pull tender buds, herbs and leaves of trees; 2 
the firſt that finds any thing, returns and aſſembles the reſt of th 
herd, that he may communicate to them what he hes parcel 
when they are in battle, ſuch as are wearied or wounded, rein 
to the multitude, and ſuch as have been leſs expoſed, advance 
their own accord; when they are to pais over a ditch, one g 
more go down (according to its breadth) and ſtand a- croſi i 
where making a bridge as it were, all the reſt ſtepping on the 
backs, paſs over; when all have paſt, thoſe in the ditch a 
brought out in the following manner; one ſtands at the fide of th 
ditch, and ſtretches out his foot, which he that is in the dit 
takes hold of, by twiſting his 2 round it; then the nf 
make haſte, and provide branches of trees, which they throw n 
that he may the more eaſily ſtep up upon them. 

Their love, fidelity and how Sr 2 is ſurpriſing ; /Elanus tl 
us, that when Porus king of India was tubdued by Alexantr 
the Great, he was wounded with ſeveral darts, which the ek 
phant he rode upon pulled out of his body with his Tr. 
and when he perceived his maſter faintiſh by the loſs of b 
gradually leaned himſelf down, till he fell flat upon the grounl 
that his maſter might receive no hurt by alighting off; there 1 
alfo a ſtory related by Arheneus lib. 13. of the gratitude of a 
elephant to a woman, who had done him ſome piece of ſervice; 
the laid her child by him, when it was only 30 days old, bl 
afterwards the woman dying, he loved the child in ſuch a ma 
ner, that he could not endure it from him; therefore, hene 
the nurſe ſuckled the child, ſhe laid it in a cradle between tu 
ket, which if ſhe had not done, he would forbear to eat, butt 
the did, he would cat cheerfully by the child the whole dy; 
when the child ſlept he chaſed away the flies with his Proboſdi 
and when it cried, he would toſs or rock the cradle, and there 
fer the child aſleep again: But as their love and gratitude! 
great, ſo likewiſe are they ſubject to wrath and . | 
chael Glycas Annal. Par. 1. tells us, that when an elephant md 
drought into a theatre, he ſaw as he came along a keeper of wil 
beaſts, fitting in the market place, whom in a paſſien, he ful 
denly killed, and that the occaſion of this revenge was, becat 
the {aid keeper about 10 years before had ſtruck him with a fwot 
in that lame place; and Acoſta writes, that a ſoldier in 
town of Cochine had thrown the kernel of a nut at an elepha 
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hich the elephant took up and carefully hid; ſome days after, 
be elephant ſeeing the ſoldier paſs by, threw it into his face, and 
ade a great noiſe, and went away leaping and dancing; in that 
:me town another ſoldier, meeting an elephant with his keeper, 
ould not give way to them, whereupon the keeper complained 
> the elephant of the affront, who ſome days after ſtanding on 
e river Mangata, which runs thro' the town, and ſeeing the 
dier ſtand idle, ran haſtily towards him, lifted him up on his 
Proboſcis, and plunged him ſeveral times in the river, after 
hich he drew him out, and left him where he found him. 
The manner of taking elephants is as follows. 1. They dig 
ep ditches, and cover them with branches of trees, Cc. which 
o the elephants may ſometimes perceive, as has been ſaid, yet 
ey are frequently enſnared therein; when any fall in, the reſt 
e ready to throw in branches of trees, and ſuch other materials 
they can get, to ſee if by any means they can rid their com- 
anion: Another method uſed by the king of Pegs is, he builds 
ifons for them of wooden pillars, at ſuch a diſtance from each 
her, as to ſuffer a man to paſs, but not an elephant; then he 
uſes to be let looſe into the woods ſome tame females, whoſe 
udenda are anointed with a certain oil, for enticing the male; 
d taking care that they do not copulate, they drive all 1 = 
wards the priſon, whence they convey the females into ſtables, 
hich can contain no more than one at a time, and the males, 
t in purſuit, are caught among the pillars, and ſome by- 
anders immediately lay pales of wood a- croſs to hinder their 
urn; when the elephants perceive the cheat, they fall into a 
ge and fury, and groan, even to the ſhedding of tears, and run 
p and down, till they are all in a ſweat; when the hunters de- 
pn to put them into ſtables, hey let them {ze the females again, 
wm they lead foremoſt, and the males follow them to the in- 
nced place, which is ſo little, that it admits no more than one 
a me; then they remove the female, and tie the male by the 
ck to a ſtall, till tired out both by hunger and grief, they be- 
me more tame, which is uſually after eight days faſting, and 
en the keeper teaches and manages them as he pleaſes: A 
nd method uſed by the ſaid king in taking them is this, he 
ploys a valt number of men to ſurround the whole foreſt, 
ere the clephants haunt, and inclofing them within narrow 
nds, he picks and chuſes ſuch as he has a mind to, and lets 
e relt go: What Edward Lopes relates is very remarkable, 
at when a young elephant was caught in one of theſe ſnares, 
e old one ran with violence, to get it out, of which being diſ- 
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makes a great noiſe ; upon which all betake themſelves to fi 
and retire to hills and mountains, and to ſhady and other le 
frequented places, where when grafs fails, ſome dig up rooy 
others go and pull tender buds, herbs and leaves of trees ; and 
the feſt that finds any thing, returns and aſſembles the reſt of the 
herd, that he may communicate to them what he has purchaſe; 
when they are in battle, ſuch as are wearied or wounded, retum 
to the multitude, and ſuch as have been leſs expoſed, advance of 
their own accord; when they are to pais over a ditch, one ot 
more go down (according to its breadth) and ſtand a-croſs it, 
where making a bridge as it were, all the reſt Kepping on their 
backs, paſs over; when all have paſt, thoſe in the ditch ar 
brought out in the following manner; one ſtands at the fide of the 
ditch, and ſtretches out his foot, which he that is in the ditch 
takes hold a twiſting his Proboſcis round it; then the reſ 
make haſte, and provide branches of trees, which they thirow in, 
that he may the more eaſily ſtep up upon them. 

Their love, fidelity and gratitude is ſurprifing ; AÆAlianus tel 
us, that when Porus king of India was tubdued by Mlexanter 
the Great, he was wounded with ſeveral darts, which the ele 
phant he rode upon pulled out of his body with his Proboſcis 
and when he perceived his maſter faintiſh by the lofs of blood 
gradually leaned himſelf down, till he fell flat upon the grount, 
that his maſter might receive no hurt by alighting off; there is 
alſo a ſtory related by At henæus lib. 13. of the gratitude of an h 
elephant to a woman, who had done him ſome piece of ſervice; Wi 
fhe laid her child by him, when it was only 30 days old, ba WW" 
afterwards the woman dying, he loved the child in ſuch a m 
ner, that he could not endure it from him; therefore, whenever u 
the nurſe ſuckled the child, ſhe laid it in a cradle between tus WW"! 
get, which if ſhe had not done, he would forbear to eat, but ii 
the did, he would cat cheerfully by the child the whole day; WW" 
when the child ſlept he chaſed away the flies with his Proboſcrs, W® 
and when it cried, he would toſs or rock the cradle, and thereby WW" 
fer the child aſleep again: But as their love and gratitude 1 
great, 10 likewiſe are they ſubject to wrath and revenge; A. 0 
chael Glycas Aunal. Par. 1. tells us, that when an elephant wa Wi" 

ht into a theatre, he faw as he came along a keeper of will i" 
beaſts, fitting in the marker place, whom in a paffien, he ful 
denly kilied, and that the occaſion of this revenge was, becauſ 
the {aid keeper about 10 years before had ſtruck him with a fwort 
in that lame place; and Acoſta writes, that a ſoldier in the 
town of Cochine had thrown the kernel of a nut ar an * 
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which the elephant took up and carefully hid; ſome days aſter, 


made a great noi | i | 
{me town another ſoldier, meeting an elephant with his keeper 
would not give way to them, whereupon the keeper com laihed 
to the elephant of the affront, who ſome days after ſtanding on 
the river Mangata, which runs thro the town, and ſeeing the 
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Proboſcis, and plunged him ſeveral times in the river, after 
which he drew him out, aud leſt him where he found him. 
The manner of taking elephants is as follows. 1. They di 
deep ditches, and coyer them with branches of trees, &c. which 
tho' the elephants may ſometimes perceive, as has been ſaid, yet 
they are frequently enſnaced” there in; when any fall in, the reſt 
are ready to throw in branches of trees, and ſuch other materials 
as they can get, to ſee if by any means they can rid their com- 
panion: Another method uſed by the king of Pggu is, he builds 
priſons for them of wooden pillars, at ſuch a diſtance from each 
other, as to ſuffer. a man to paſs, but not an elephant; then he 
caules to be let looſe into the woods ſome tame females,” whoſe 
Pudenda are anointed with a certain oil, for enticiug the male; 


towards the priſon, whence they convey the females into ſtables, 
which can contain no more than one at a time, and the males, 
hot in p 5 gare caught among the pillars, and ſome by- 
ſtanders immediately lay pales of wood a- croſs to hinder their 
return; when the elephants perceive the cheat, they fall into a 
rage and fury, and groan, even to the, ſhedding of tears, and run 
up and down, till the are all in a ſweat; when the hunters de- 
ig to put them into ſtables, they let them ſee the females again, 
whom they lead foremoſt, and the males follow them to the in- 
tenced place, Which is ſo little, that it admits no more than one 
at a time; then they remove the female, and tie the male by the 
neck to a ſtall, till tired out both by hunger and grief, they be- 
come more tame, Which is uſually aſter eight days faſting, and 
then the e teaches and manages them as he pleaſes: A 
third method uſed by the ſaid king in taking them is this, he 
employs a vaſt number of men to ſurround the whole foreſt, 
where the elephants haunt, and inclofing them within narrow 
bounds, he picks and chuſes ſuch as he has a mind to, and lets 
tae reſt go: What Edward Lopes relates is ye remarkable, 
tat when a young elephant was caught in one of theſe ſnares, 
ne old one ran with violence, to pet it out, of which being dif- 
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the elephant {ceing the ſoldier paſs by, threw it into his face, and 
gre © and went 75 leaping and dancing ; in that 


foldier ſtand idle, ran haſtily towards him, lifted him up on his 


ad taking care that they do not copulate, they drive all together 


Vor. V. Nes NA appointed 


ME MOIRS te 


282 
"ILY ſhe threw 1 in earth, trees and ſtones in ch quant, 
LET the ditch, and rather choſe to deſtroy it, this 
by 


ar the hands of "the 81 : But if Wat adden 


ve t 1 of e true, it 18 4 f 
o F ral fag acity.; Wy fre been theo 
go Len ar h 5 in 9 65 [Ang 2 en iN they be Iticloſed in fu 
hat they can ſcarce have woch do ſtahd; thay 
et Chad 154 


5 y tie, Fele e beer in ch a maniper per, chat 
z their keepers 8 33 hem, 888 with | 


t fiir 
| a_ riking ith their he 11 87 104 threaten to 0 
* and 0 ſtarde th m till they Th ut if they will be 

and peaceablo, they promiſe to Find to them, Anoint ih 

with oil, 2 give them meat and rink in abundance; Nt 
they take one of thele wild I and” lace him m bete Gn 
tame ones, and To confine him op both fides, till he js feen 
nts Tovernier tells us, Her Ge once law two Wa ele ban 
be PN 1 had a tame one placed \ each ſide; 7 about 


elephants ſtood fix men, 'cac with a * pil e nh 
and, and a 15 ighted torch faſtened at the end © & {hd 
falking to the * phants, gave them food, which 7992 wald 
tle of ay, me [= of brown ſugar, and rice bo 2h watet, 
with ſome few corns of pepper; if he wild ele kate refuſed 
do as they (were bidden, the men made figt $ to the tame cle- 
phants to beat them, which they did, ban 20 the 'refraQoty ons 
Pk their trunks on the head and Proud, atid Ml 6ffered i 
2 0 any reſiſtance, the Ogre OAT. him on the other "fide, { 
Thee th the Ke beaſt was conſtrained to learn obedit ence; it i; fait 
hat chelk methods E take with; 5e ounger ſott, but bor the 
old ones they put th jem into, a K hovk es, ang nd treat them v y 
harſhly „by. wounding them wit 115 and ſtaryih "ther til 
they be half dead, and then by d fair pn 
mites they, tame them; ee s, when All other wetho 
tore inefſectual with an old WH. he have a 2 
muſical inſtrument, whereon they p cir own natiiral ti, | 
which they become fo attentive, Fit 1 a0 are {66n taken withth 
Txeerneſs of the melody, and Iayi TA their wildnels, dey 
to look to the meat that 15 Mie them; and tho” they ſoul 
take off their fetters, they forget their former rudenels, and fal 
to their food with greedineſs and appetite: That it is 4 vol 
Cile animal all agree, and authors tell ſurpriſing Rofies of 
ſuch as their dancing to a pipe, and keeping time, leapit 
ſkipping, gathering and ſtrew ing flowers, exercifin your! | 


pike, like a foldier, and playing a great many odd” ic! 
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wd by the fame E.. ſe 
ery vain- glorious 
adorned. 
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2 EH Gi 1 Baſie to rot 2 
are Joy; it is an anima 


hen finely” refed” and richly 


diet is = _ of this e was a as 
in 1706 near Te in 2 
1 that an el nk 5 Animal v 25 ; 
but be © 0 17 5 Ly "he if is GEfoFD 5 ed, fince thoſe Ach 
laid down by uthox 0 nature are s well obſerved 
1 e 5 1 te * vg F n be deformed, 
but what ſweryes from a gener z it *Y a ag e ſhott head 
1 Big or Tease hanging almoſt 10 
Fre p Ke ang! 15 Ln 1 * 

17 large round legs, like ſo many 

De ts 5 2-4 feet, thoſe before poli 

1 behind N narrower, _ | 
3 8 little narrow mout with two 
N rocecdi "Yo e en e 
Probe * four x7 grinders in each jaw; ſmall yer piercing 
ces, and Jarge flat cars. 

Plate VI. Fig. a0. ge NIN 
at the fore- 4 1 2 foot and a half hi 8 . 
foot at the 18 length 10 foot C; 
bur oor thee in SL CD; round the belly * E; 
from the top of 225 the extremity of the Proboſcis ei he 
foot PE; whereof the 755 made four foot and a half P 
from the forehead eyen with the eye, to the lower jaw, weaſur- 
ng backwards 27 inches H H; from the top of the head to the 
lower jaw, meaſuring downwards four foot and a half FI; the 
er was almoſt ſquare in this W F ſmall i 3 _ 
thole in other animals; whether 
mg to the ſex, Mr. BI lair coul 100 See 


uches long K K; and 1) inches broad 117 ; 
lo ſmall as Dr. Moulins would have it, who TRE they ver | 
bigger in the ſubject he treats of, than thoſe of a, ſheep; ge 


1n this vn fol bject they were re than ae Fan ox; the diftance 
em meaſured a:croſs, was 26 inches; between — 
＋ and Vagina there were two foot and'a a bag, between thi 
nA one foot; the fore-foat, meaſuring round' the extremities of 
four hooks, was three foot Jo inches and a half N N, 8 
0 external hoof, running obliquely forwards, was five inche 
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inches in breadth, ij, e. up towards the ſkin; as was the third lite 
wiſe {quare before, 7 4 inches and & c ; the internal hoof was more 
pointed, than the external, and of the ſame length ;'the.hinder.par 
of the foot was covered with a tough thick ſkin ; the diameterofthe 
fore-foot, from the right to the left, was 14 inches and &, and from 
the fore to the hinder-part 16 inches and 4; the circumference d 
the fore-leg at the upper joint, was four foot three” inches, as O0. 
at the articulation of the Carpus, two foot fix inches and 4, a8 pp, 
the circumſerence of the hinder foot round the hoof, was three 
foot four inches QQ; its diameter from the hinder to the fore. 
part, 16 inches and 3, and from the right to the left 12 inches; 
the breadth of the outer hoof was four inches and 4, as b; the 
fore-hoof being ſemicircular, was three inches and g as 43 the 
third and fourth hoof were four inches each; both the inner and 
outer hoof go obliquely forwards; the circumference of the hin 
der leg, was two foot two inches, as RR: Dr. Moulins has a 
large, and very judiciouſly deſcribed. the Cuticula and Cutis; he 
found the Curricula covered all over with an odd ſort of ſcab, in 
{everal places reſembling warts deeply jagged, and the carnou f. 
bres of the muſcles of beef, when much boiled and cut tranverſl; 
but of a dirty tawny colour; theſe ſcabs, if they may be ſo called, 
do both lit and look like ſhort pieces of whale-bone ; they ad. 
hered fo firmly to the Cuticula, that they could not be ſeparated 
therefrom, nor could the parts of which they conſiſted (tho much 
divided) be ſeparated from each other, without tearing the 
Cuticula, which yet was very tough and thick; the length of 
theſe ſcabs in ſome places exceeded & or of an inch, but in other 
laces, not a tenth or twelfth ; the cauſe of which difference the 
Dr. takes to be owing to the elephants wearing off ſome parts, by 
rubbing or lying, whilſt others were ſlightly or not at all worm; 
The ſcabs in 15 ſubject were not ſo long; for as the dee 
Mr. Blair could find on the Cuticula, were not above a third of an 
inch, fo others did not exceed a ſixteenth of an inch: Dr. Moulins 
ſays, that he could find but very few hairs appearing above this 
ſcab, but ſeveral below, and in a level therewith ; the elephant' 
inclination to itch, and rub himſelf againſt whatever came in his 
way, kept thoſe hairs that were even with the outſide of the ſcabs 
from appearing of any confiderable length, and the hardneſs d 
the ſcab did very much contribute to their wearing above, as wel 
as to their preſervation below ; In this ſubject the hairs were ever 
where pretty: long, ſome two and others three inches, and ſome 
again in the places moſt expoſed to robbing, as the Dr, obſer 
but an inch, or half an inch, tho' indeed not ſo „ a 
| | | r. SH 
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Mr. Blair found them, and there are paſſages for them thro? the 


0 Cuticula 5 Mr. Blair does not know what the Dr. means, when 
be diſtinguiſnes between thoſe found in the Curis, and thoſe in 
he WY the Cuticula, ſince he was convinced, that all ariſe from the 
mois, and rate the Cuticula ; they are indeed black, and 
of WR {everal of them ſtiffer and thicker, than the briſtles in a hog. 
); Some take the Cuticula to be no other than a certain cruſt, _ 
7 formed of ſeveral mucilaginous particles, covering the Cutis, &c. 
ee in the Urerus, which after the Fetus is come to maturity, are 
e. condenſed and formed into a ſkin, ſuch as we obſerve mueila 

1; ad poultices have, when after boiling they are expoſed to S 
be ur; others ſuppoſe that the Curricula,” as well as Cutis, conſiſts of 
be Congeries of membranous fibres, intermixed with a great many 
A capillaries, and endued with pores for piration; and ſome : 
in: :natomiſts aſſert, that they have injefted theſe cutaneous veſſels in 
de Cuticula of a Fætus, as well as in the Cutis; tho' when the 
he animal is more adult, theſe capillaries eſcape not only the view 


in cd the naked, but even armed eye; that this has been the ſtruc- 
6. r of the Curicula in this animal, is moſt plain and obvious; 
fly, br, tho' Mr. Blair could not determine its:thickneſs, as Dr. Mou- - 
ed, Uns might have done in a recent ſubject; yet now it was dry, it 
ad- WI ſeemed to be of the thickneſs, or rather thicker than common 
ted I vellum, with its inner ſurface excavated or pitted, in the manner 
uch of a thimble, or honey- comb; amongſt the interſtices of theſe 
the Nexcavations, the ramifications, and divarications of the blood- 
1 of Wveflels were obvious; at every two lines, or ſixth of an inch diſ- 
ther dance, for the moſt part might be obſerved protuberances, conſiſt- 
the ing of five; fix, or — joining and forming a py ramid, 
or cone, in whoſe vertex is the pore or Ductus, — . by Dr. 
Moulins, thro' which the hairs paſs; and they are no other than 
the interſtices of the Favs, or depreſſions arifing in the Cuticula 
ind impacted in the Curis, for the better reception of the hair; 


wins Wind it is probable, that all the hairs are covered over with thin 
this embranes, as Dr. Monlins obſerves, from the extremity of their 
et to the Cuticula; becauſe upon pulling out ſeveral of them, 
n his WP". Blair obſerved them included within the ir proper Involucya, 
tabs, nd be doubts not but all the reſt were ſo too, beſides the common 
{s of WP oolucrum, which is «contiguous to, and continuous with the 
well cla; the hairs are looſer, and the pores more patent and 
ver] 0" lous in the Cuticula when dried, than he ſuppoſes they were 
ſome ben recent; but whether theſe pores were likewiſe defigned for 
rves WP iration, or only to contain and convey the hairs planted in 


* (atis, through the Cuticula, Mr. Blair could not „ 
0 
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To the outſide of the Cuticula adbercd the ſcabs, inder 
takes to be 2 ſupervenient Aker and yt 
when out of its native climate, and ogcafianed b 
of the pores by cold, rather than any ways natural 
with this the accounts of allauthors 19 who tell us, that 
are two kinds of elephants, the ons of 12 — 
r duſkiſh and ſad; both having, theis kung of a very 
liſhed ſurface; wherefore the keepers * 
25 Se d Eb. W ee Le 
aſter they are d with the is * cole 
is not obſerved: Authors tell us, that the fuſt thing they d 
when they begin to tame them, is to apaint them with oil, w 
by they kecp their ſkin ſwooth, loft and flexible, and relax 
pov 10 in ſuch a 1 that hate ver groſs particles nay 
their blood, whoſe conſtitution 1s per Fay | 
ration of diet, and the bazd{hips they u 
not ſtick to the ſkin, but be freely e 
was credibly informed, by ſuch as lived Fg in the 
they take as much care to keep the ſxins o che Jus 
and clear, as we do our CD theſe (cabs ſeem to My, a 


Me. Pla, 
this apinyl 


. 8 


Kh 


to ariſe from the . Alen . 
ticles, becauſe the pores 1 * 
l, their bodies, do not Sod My of wake the SER 
N the Cuticula, go no — ˖ x 
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= viſcidity of their texture, cleaxe 10 each 
| jp | lated in ſuch a manner, as ta ms like a ben . ch by th 
=_ evaporation of the more humid fade: Tp 


by the heat of the fun are wed oe ene rent and d die 
coldneſs of the weather will accafion graſs and viſcous þ 
one that is acquainted with the diſtempers in theſe — vu 
tries, will — ag 364 deny, nor that maſt of — 
from obſtructions of the capillaries and pores; 
may be the cauſe of theſe ſcabs, appears from the allo 25 
| ticular, viz. whatever ieces of the Cuuticula, Mr. Blais ob 
it where the ſcales were thin, there the Favi, or 
= large, and conſpicuous; but where they were thick, —_ | 
| Favs weye very ſmall, and almoſt imprrexptible, whi — Pan 
implies that wherever theſe particles perſpire freely, ſew 4d 
to the ce of the ſkin ;- but when their force is c ecked br 
ſtraitneſs of the pores, they cannot remove any farther, but 
to, and augment the bulk of the ſcabʒ theſe {cabs are divided ed tru 
j cach other : ; by ſeveral Rin, or rents, which may be occaſion 
1 either by the heat of the fun, or by the different poſition 9 
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ſeveral morions of the hence it is, 
theſe Reme are moſtꝭ fre> 
oning ſeems to contradict 


* 


is 


that it ia 
from the 


Linder, but its dlood might be incraſſated by cold, and bad diet, 
md theſe abs proceed from this blood; as to the 

Dr. Mbulins might have been ſen of a plentiful urmovs fait 
in his fubject, yet it does not follow chat it ſhould be fo in all, 
ud Mr. Nasr Was apt to believe this was an extraordinary cafe 
for as that poor animal was burm alive, do it muſt have had the 
conſtitution of the blood altered, and made quite different from 
what it was; and it od nr that it was in ſuch plates, as 
were moſt affected w ich the burning, that the Dr. felt th is urinous 
fell and the ſmarting of this finger; whereas Mr. Biair obierv'd, 
that the blood of this ſubject was ſtyptic und aſtringent; ſo that q 
When his hands were imbrued therein, he could ſcarcely bend a 23 
finger, and the ſatne effect he alſo peroerved at the diſſecting of 1 
fhes, whoſe blood all acknowledge to be viſcous: But it may 4 
de obſected, that chis ſubjeR dying morbid, and of a languiſhi wb 
diſtemper, the blood of che one might be groſs and viſcous, a 
yet that of the other fpirituous, and ſubtile: Mr. Blair owns he 
would be ready to achenow the validity of the objection, if 
he did not underſtund, chat both were affected with the iame 
{ab, and the other more ſo than this. 

Dr. Monlins obſerved, that the inner ſurface of the Cums was 
firniſhed with a great many glands; when cut through, at leaſt, 
is far as the roots of the hair went, it was like the horny or cal- 
bus part of brawn, and its external ſurſace had a great many 
Tape: Mr. Blair had no 1 any of theſeʒ 
but he was apt to think it was lo; and firſt, as to the Papillis, it 
was faid above, that the Cuticnia was endued with a vaſt many 
Favi, or de preſſions, wherein he doubts not, but'theſe Papilli 
were received, tho' the ſurface of the CMis, when dried, was 
oth, and where the Papillie ſeemed formerly to have been, 
there were rather depteſſions than protuberances; which ſhews, 
dat there was ſome E ind of liquor contained in theſe Papilie, 
* yeflels, which on the drying of the ſkin, — | 

| - there- 
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contained therein, till it be evaporated by perſpirationz. and 
theſe veſſels ſeem to have been ot ; 0 K. 


ſome places of the cutis, he obſerved the depreſſions as ny 


included, being dried and collapſed, might take upiſome;ſpace 


this diſeaſe, which may be another argument for the grog“ 
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therefore he ſuppoſes, this brawny part of the cutis'to be 
congeries of excretory dufts running in a parallel line fyon 
theſe glands to the veſſels, and conveying: the liquor to he 


rge and numeroy 
in this animal, as to make up at leaſt two parts of the inner 
ſurſace of the cxticula, the blood · veſſels, and depreſſiom w 
2 ſcarcely making up a third part; they alſo. ſeem v 

half lodged in the curss, and half in the curiculas for.h 


merous, and ſeemingly parallel to thoſe. in the cuticula; and 
that notwithſtanding 2 wherein the humour wa 


in the depreſſion of the cutis: By this account both of the c. 
cula and cutis, Mr. Blair queries 1. How the one ſhould 6 
firmly adhere to the other, when there ſeems to he no communi 
cation between them by fibres? As appears by their eaſy ſepan 
tion, both by fire and water. 2. How conſiderable the, peripus 
tion may be ? As to the firſt, fince the cutis and curiculs are two 
diſtin membranes, their coheſion ſeems to be mutual z1tut 
theſe pyramids, which receive the hairs, are impacted ingo ile 
cutis, and cloſèly ſurround their roots; and then theſe Pupille 
are impacted into the cuticula, which as long as they, are dis 
tended with the humour fit for E will not readih 

uit the depreſſions in the cuticula, unleſs the humour he ſuc 

enly evaporated by fire, or the ſides of theſe depreſſiqm « 
cellulæ be relaxed by water; and there may be a certain io. 


fity, which covers the ſurface of both, like ſo much glue; whid . 
either the fire-may dry up too much, or the water dilate ; ſo dhe 
the one may be ſoon ſeparated. from the other, and the hairs E 
either pulled from their places, or quit their common yoo ” 
crum: As to the ſecond query, viz. the perſpiration; Dr. A 
ins ſays, that the pores muſt be both numerous, and large ally 
perſpiration ; eſpecially if we conſider Sanctorius's ſtatical bu 
| vations of a man's inſenſibly perſpiring in a winter's day jy * 
ounces and upwards, which is ſomething more than 4 of an g n 
dinary man's weight, ſuppoſing him to be 170. and at ili R 
rate, we muſt ſuppoſe, the perſpiration . of an elephant to. * 9 
vaſtly greater; but as he ſays, it is probable, the ſcabs mig *” 
hinder it from bearing proportion to that of a man: 80 th re 
whatever the elephant might have perſpired in a healthy bby 
we may reaſonably ſuppoſe it to be much lels,- when affected wit * 
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in the — bead to which, 

in p were likewiſe in che ct: Mr. Blue can 

bo nothing about the Paunitulus indy bet Pe he fully fatis- 
fied with hat is related by Dy. Mou hat this animal 


till che flies, by 
that fide; which is m_— 


i ling the ſkin on 
them; { that the cracks or rents 
ur forced cloſe together, upd the flies cruſhed}; for it is hard to 
— how fo « lrg e ould, AT en 4 Td be ſo 
Mr. Blair rather thinks, that the Probaſcis from 
_ tail from __ fopply ly the want of the Panniculys 
carnoſus; for if we length of 3 


that they comme near to mect about a 775 ys bel 
this ſubject bei L of. the Pe and tail 
vp between them, near nine it; and the air, by the force 


ot their motion, is ſufficient” to a away the flies, dt 88 
5 their _ As ta the fat, whether the want of it wii 
O to t Kennels bie&, or wheth 
it be ys. Pu n for or pon þ have bur little chro, Ms 50 
docs not know g but he eren i 0 8 that there h 
dern o lille fat in any dnichal, as in this; for beſides hat 
nas neither a Aembrana adipoſa, nor Omentum to be ſeen, there 
was not the leaſt fat, either F kg inte Saf the muſcl 
ir about the kidneys, nor round the Anus and Vagina, where 
3 . when he had foo aha 
W in boiling t g in a dyet's copper, withqut chan 
ing the water, only that he ed what was evaporated, . 
vn not ſo much as a drop of oil ro be {ee ſwimming upon the 
liquor:” Dr, Aſoniins takes notire of a very ſtrong nervous wee 
"rane, which deſcended obliquely from * be e dotfs ty the 
Sernum;-atid Linea alba, this membrane, 292 Was ery 
tough, and near as hard to be cut, 22 ne 
thickneſs ; all along the back it was about N of an inch, du th 
nearey the extremity, he found it the thinner; this membra 
kemed to terminate in the Linen giba, as the tendons of the 
Vol., V. 8 O 0 muſcles 
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aue of the Abdomen | uſual rg E nervous fibres wer 


boſcis; wherefore the body being iupine, he firſt confidered the 


vered all its other muſcles, with, thoſe of the Za 
and Pharynx ; on the outſide of this pair aroſe two other m 
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ery diſtinguiſhable, 58 pd night cally be — * 2 achtete 


ther dach, ad e ho weir of the F; 
Anima a to revent k we C014 
contained 1n the A 42 diſtending 2 e and 
adjoining may, to as 15 make them lower than was con. 
Ee ® piece of f mechaniſm. Mr. Alair obſerved in dif 
on After the ſkin was extiecly removed, Mr, 
29605 a wplied hi himſelf particularly to the muſcles of the Y 


neck, 42 the upper and fore · part of the Hernum, where he cb 
ſerved two pair of muſcles to ariſe ſharp and l whereof 
two in the middle, from a ſmall origin; were extended into 

muſcles, running ſtreight rants and diſtinguiſhed: Ain 
other by a white line, till th Father the point of the lower 
jaw, their other fide running outwards, till they came 
3 againſt the a 4 % jaw with the upper; 

from thence running on the r the lower jaw, they n 

turned to the 17 unlike the Cucullari 
in human ſubjects, witl 2 ay running obliquely forwards 
from this middle line towards their external part z this pair ſerved 


to draw back the — 95 . and like the Plaryſins mpoides, . 


ry nx, tongue, 
a 


cles, ſmall at their beginning, and in their progreſs - 
betwixt the 95 Zygomaticum, and ſcull, adhering to the My = 
zus temporalis, e they run up below the Meats 
auditorius, half way betwixt the ;oubit of the eye, and top d 
te head, where becoming ver ry thick and . it paſſed over 
a ſharp angle of the ſcull, towards the fore-head ; whence de- 
ſcending from above the eye, it came, and t r with in 
partner filled u opt that hollow in the Os palati k Pl. VII. Eig., 
and coming ſtill lower, it formed the back part of the Proboſtis 
afterwards RS body, being turned over, Mr. Blair had an oppor 
tunity of ſeeing the tax- wax, mentioned by Dr. Aſoulins, which 
ariſes from a. Spina 1 in the back 1 2 of the ſcull c Plate VIII. 
Pig. i, whence running backwards along the ſides of man 
Vertebræ of the . * it terminated betwixt the ſixth. and {- 
venth Yertebra 'of. the back, becoming ſlill thinner in its pm. 
preſs; f was abourfix inches broad, pretty thick, and deſcended 
dbliquel my from the top of the Spine. vericbrarum. to abone tt 
fibs, and covered all the muſc Gs, which ariſe from the neck; 
aud f. HYPort , the. heed, filing. them, as Dr. Moulin right 


e 8 obſerves; 


err == .,. oo «ou ow c „„ wh wc. tus was co co ws ac 


-s 
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* becauſe the bead of 
2 have more 
3 — el — where t ; contrivance * 7 8 
tells us, that it — 2 edge ways; ib My Mair ſup 
be owing to the ſpiries of f che four wy rare 
ll which are four inches broad; whence the tax · wax, runni 
forwards (where the fpines ate narrow, or there are 
at all, as in che three firſt Vyrtebræ © the neck) tn 
Fiche line" ho the Eg Wade below e i 
move in muſt dete Kunz ir hd "neck, n at"the Pipe, where 


the Epiphyſes keep their or ſtance; 
above 41 nes ne be Bees muſcles thinner and: 


narrower at firſt, ' but thicker” and broader, as they tend to the 
wr — Su Fees the fides of a | 
III. Pi, 1 hence aſcendling, at | 
ths depreiſin wp p of the de rakes. e eml. 
nencies d d Pl. VII. Fig. a, they deſcend, till they come over again 
the hole for the roct ot the trunk 47 and become thicker an: 
ad, in theie whole deltrig Rinicthe het] Patt ef the trunk, with 
the extremity : Thus then the" Proboſris is iz compoſed of two pair 
of muſcles 3 one of which forrys + its back kt, which ariſes 
from the "Bern, _ — * with ſtreight Alt es T 1 
omaticum, a it forms t 
the trunk itſelf; the other fon ariſes from the EP 
| rifles over the bead, and deſfetidirig Wems its/fore-part ; the 
fibres of this muſcle deſcend in a freight line, till they "nd the 
body of the trunk, and then there 'begins's ſtrong tendinovs in- 
terltice, by which they are ſeparated, on each fide, from their 
co-partners 3 whence; their fibres * — obliquely to another 
lrong interſticer by which 
their antagoniſts z 'where A AU of oblique courſe of fibres is a 10 
to be obſerved, this 4 is, the-ByeForts' of the Pro Fs ho (for fo 
may call thoſe, which ſormi the fore-patt thereof) gg Pl. Vu 
Fig. 22, unite in a tendinous interſtice h. Godt h the fibres 
on each fide deſcend ly; fo likewiſe rhe Retraftores of 
the Proboſess, for ſo we call thoſe, which form the back. 
Jt en have their tendinous interftices, running down 
the middle of its back part; from whence, the de- 
obliquely, _ on each fide an angle almoſt of a De 
are in another 
the fibres of the a muſcles are conjvined; thus we ſee 4 
2 contexture of oa muſcles, contrived in ach a manner, 
rm. Winds of” bay 1 for as citliey-in'the Femur, ar 
O o Hunerus, 
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itudinal tendinous interſtice, whereby 
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utigdniſt muſelea on either fide may — poſite ſide. 
that it may perform the actions of the + ah —— 
gener Retraciores may put it to the — — — they act 
when Mr. #1asr lays; that the fibres from the ſore and hiadet 
1 en obliquely from the tendinous inſertions at the miũ - 
I; to theſe at the fide, he does not mean, 222 
but that the fibres of each muſcle ate diſpoſe 
«74 or layers, and that theſe Stare 2 each other, likn 
zenges, or as we ſee the fibres in the oblique aſcending muſsls 
inerle& thoſe in the oblique mittee of the Adamo. 
anc 7 that is whereas, one ſeries of ſi hies ſeems to deſcend 
6g the next undermeath that aſaend and ſa con- 
roughout — — thicknels of eat 
od. ee inch 
pbſerye any, near dos be 
has, — 6 


7 ig 
de 

{vel and thei 
dinous lines, may be looked u 


hc on; anc? it is obſervable, that. 
Greral — links, as we ſes in a worm, -when 


Ale 


* 


- 


5 the bellies: of all 
Ir fibres are ſhortened ; 


tis, thus con- 


b 1 by which ſacecfiive 
ie muſcles begin to ſwell, and 
nd there needs no me 


Tt 
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F 
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emer" patitiony, 
C85, tuo 

U * es in —.— — 3 — 1 each threr! 

10 es from the u tu the lower 

the * the —— wide, + 'to the c 

an k, in the fore ae the ſcull, whence the 

d; they are divided cartila 

1 . ſtrair from —— the hi 

ie Proboſcis; and into this Septum es 


Wr and back are inſerted; theſe hoks are cartilaginous 
he Ps {pread over with teveral nerves, and furniſhed with a - 
rw many glands, for ſeparating a. certain - Mucus, 3 
Na- the 


muſcle: As to 
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the inner ſurface is always lubricated, to keep it moiſt, and p 
ſerve it from the injuries of the air in breathing; theſe two tin 
ties are of great uſe, for they draw up and contain as much 
as ſerves the animal at a time, which it afterwards" emptig 
RE EE Le likewiſe ſerve ſy 
melling, and uttering the voice; the Proboſcss is ri 
equally large, but from 38 inches in circumference at its oriphy 
it becomes gradually ſmaller, till it be no more than 20 inchay 
the middle, and I t inches at the extremity; it has a hollow cu 
tilage, where theſe paſſages terminate; round this is a cartilag 
nous margin, which extends itſelf an inch and a half before, an 
terminates in a point; and it has a hollow, as it were, behi 
wherein this point fixes itſelf, and lays hold of any thing, likez 
thumb betwixt two fingers; this cartilage is very ſtrong, and by 


it the elephant can take up any great weight: In ny 
origin of the Praboſci , Ind ow it proceeded; from the head 
Mr. Blair feparated the Levarores Proboſcidss, below which k 
obſerved four conſiderable blood-vefſels, a vein, and an aten 
from each fide, lying upon and deſcending in a ſtra it line one 
the above · menti n and 1 their branche 
every way throughout the ſubſtance of the muſcles, with tu 
nerves accompanying them; about their origin, which ik 

not time to trace, Mr. Blair offers the following 
ron viz. the external carotid artery, which ' furnulhs 
blood to the muſcles of the face, and-lower-jaw, has 'already ws 
dergone ſo many divifions and ſubdivifions, in the vaſt mils « 
large muſcles in this animal, that it is not 3 there ſhoull 
Kill remain a branch ſo large, and which Id have ſo ftrati 
eourſe, as to be thus diſtributed in this part; and the capillani 
of the external jugular, are uſually diſperſed in ſuch a 'manne 
throughout the extreme — whence it receives the blood ia 

ir is not to be ſuppoſed, they ſhould ſo ſoon form ſuch confider 

ble branches, and theſe again unite into one trunk, at ſuch ui di 

tance from the baſis of the ſcull, where the to jugulars are ct 
.ained ; and befides the fituation of the carotid artery, and'jugui 

vein is ſo low, and thoſe branches Mr. Blair obſerved fituateds 

high, that he could ſcarcly think, the one proceeded from tat 
other; it remains then to enquire from whence they ariſe: It} 

® obſervable both in human ſubjects and in quadrupeds, that 
is a hole below the orbit of the eye, in the bone of the"upp® 

+ jaw, thro' which the ſuperior branch of the ſecond diviſion 
che fifth pair of nerves paſſes, in its progreſs ſurrounding à i 

and an artery; all which are diſperſed in the — 
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lips and noſe, and furniſh branches for the roots of the 


of the u -jaw ; this hole 1s not ſo conſiderable in human , 
übjects, but larger in r ef} y, ſuch as feed on , 
nab or hay; 2 uch, that by the largeneſs of this branch of i 
fifth pair in an ox, or hart, we ma —— conjeShun, Z 
hat they have a partial taſte, and a acute ſenſe of, ſmel- 1 


ng by the upper lip, the better to enable them to chuſe their foods 
x in diſſecting a calf*'s head, one may perceive both this nerve, 
xd the blood · veſſels much larger, than what might be thought | ; 
efary for furniſhing either blood or ſpirits to this part, were 
ordinary uſe for both: Now in this ſubject, d 


not ſome extra ; 
rr Pl. VII. Fig. 2, by m, 2 3. and by 88 Fig. 4) fo remark- 2 4 
ble for its bigneſs, ſo commodiouſly ſituated, 10 well guar- . : 
d, that Mr. Blair thinks, he h ö 


dals of the ſcull, Big. a 


ity is ſuch, as to con- 
un a nerve of about twice 


oneſs of what Mr. Blair ſup» 


es it to be; and again, if we conſider the Crena, or lit & x, 2 
ich paſſes between the For amen, for the ſecond branch of this 4 
b pair, and the third branch 5s, and how the Foramen for af 
e artery of the Dura Mater k k, is onl 8 from the $ 
amen for the third branch i, by a ſmall bony Seprum, we Y 


j loppoſe, that this 


of the Dare Mater enters, where 
third branch of the I 


goes out, and ſends up one 
ach k k, which immediately enters the Dura Mater; and 
other branch, which runs forwards in this Crena, to the Fora- 


=- 


net, . 

chat" for the ſecond branch of the fifth pair h, and goes al 
ern it, and uf below the Lamina, 1 
no the Snus 2, for the orbit of the eye 8, and runs forwards 


g with the ſecond branch to this large oval Foramen; where 
tr it is come, ĩt aſcends obliquely in a Crena, to be ſtill ſeen 
the bone, till it reaches the root of the Proboſcss, where it is 
ad as above; and the vein, ing by the ſame Foramen, 
along with the other two, tho' it does not enter the fcull; 
running backwards, paſſes in below the aforeſaid Lamina, 
| deſcends where the artery of the Dura Mater aſcends 
Nair could not poſitively determine the capacity 4 
oc yeſſels, at the root of the Proboſtss ; but they con- 
das, and could admit of a gooſe-quill tho' empty ; — 
\ * 
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THE 
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into ſeveral Faſciculi, each of them had a branch of this t 
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when full, he doubts not, but they were upwards of twiee thy 
bigneſs: This extraordinary part had alſo a ſufficient number i 
nerves ; as, 1. The obſactory nerve, whereby it is endued with , 
very acute ſenſe of ſmelling. 2. The aforeſaid ſecond branch g 
the fifth pair, which accompanying the blood-veflels, is will 
them diſperſed hout the whole ſubſtance of the-{Proboſy;.M 
and by which it has fo acute a ſenſe of fecling, wherewith lM 
part is more ſignally endued, and whereby it avoids whatever i 
noxious to it; as appears by the inſtance given by Dr. A 
who tells us, that ſuch was the care of that ſubject he treat (ii 
for his Proboſcts, that he thruſt it two foot deep into hard grouy 
to preſerve it from the fire. 3. The hard portion of the Nm 
auditorius, which tho diſperſed in the muſcles of the fate i 
human ſubjects, yet in quadrupeds, ſuch as oxen, it contingg 
undivided, till it reaches the angle of the I Mr. 
traced it a pretty way, as it run forwards above the temporal my 
cle, a little below the ear, till it came to the upper · lip; whe 
it proceeded to the above-mentioned tendinous interſtioe, whi 
runs down on each fide of the Proboſtss, lending a branch toten 
of the Faſciculi of fibres already mentioned; this ſeems toy 
chiefly adapted for the different motions of the Proboſti; k 
as we obſerye in the Muſculus rectus of the Abdomen, thats 
each of the tendinous interſtices, whereby its fibres are feren 
times collected together, a nerve enters at the beginning of ex 
Faſciculus; ſo here the muſcles of the Proboſtss being divik 


diſperſed therein; and this nerve is ſituated on each fide, that | 
may the more conveniently ſend its branches alternately,” both 
the Faſciculi of the Elevatores and Retractores; and both 
ſituation of this nerve analogous to that in other quadrupe 
and its contexture ſufficiently proved, that it was no other th 
the Portio dura; it was i an agreeable fight to obſert 
ſtructure, how ſeveral ſmall fibres were knit together into 
bundle, and ſeveral of theſe again involved by common Mem 
nule formed different Faſciculi, till at length all were included 
one common integument ; Mr. Blair could obſerve no cavity 
the fibres, tho' he viewed them thro' microſcopes; as they pl 
thro' the bone, the Faſciculi adhered more cloſely to each ot 
whereby the nerve poſſeſſed a leſs ſpace ; but no ſooner hadi 
paſſed it, than they began to be more looſely conjoined wil 
the common integument, whereby the whole nerve appeared | 
ger: Fre Proboſcis is the principal ſeat of two of the ſenſes, i 
partially partakes of the third, for, by it the animal * 
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feeling is performed, - as by the hands in us, on which account it 
is not 1mpropetly called Manus naſuta, and by it the fifth pair 
of nerves affords a partial ſenſation of taſte; it has alſo a great 
analogy 'with the other two ſenſes, the eye and the tongue, with 
the former by 1ts three your of netves, namely, one for ſeeing, 
analogous to the other for ſmelling ; one for its pathetical moti- 
ons, analogous to the acute ſenſation, afforded to the other by the 
{th pair, and one for the motion of its other muſcles, analogous 
to the Portio dura of the other; and with the tongue, as has bee 
already ſhewn at large, by its different motions, and 45 rtial 
taſte: Mr. Blair cauſed the Adomen to be opened lengthwiſe, 
whereupon the inteſtines jetted out in a confuſed maſs; firſt the 
paunches or tripes (being not unlike the Omaſum and Abomaſum 
of an 0x) and then the thinner guts; the figure Dr. Moulins gives 
of a part of the Colon and Rectum, ſeems to be pretty juſt ; and 
Mr. Hair found that they were about half a foot in diameter: 
He next extracted the Urerus, with the Cornua, Ovaria and part 
of the Ligamenta lata, as repreſented by aa, Pl. VIII. Fig. 20; it 
was not unlike the Uteras ouch animals, as bring forth ſeveral 
aalitter; for upon inflating it, he perceived ſeveral protuberances ee 
td ariſe, as if they had been ſo many cellules, ſuch as bitches, cats, 
bares, Cc. have for containing the ſeveral Ferus's with their pro- 
per Placentæ and Involucra; which might have been a ſufficient 
proof, that they bring forth more than one at a time, had not au- 
thors affirmed the contrary ;. for whereas the Irerus of ſuch, as 
bring forth only one at a time, is proportionably large, and the 
Cornua ſmall, here the body of the Uterus c was very imall, and 
the Cornua ff ſwelled on each fide, by inflation, leaving a Sulcus d 
n the middle, and theſe different protuberances aroſe with depreſ- 
hons, like ſo many interſtices between them; this furrow d ſeemed 
0 Mr. Blair to point out the Septum, whereby the Cornua were 
ivided from each other, and theſe interſtices to denote fo _ 
-mbranes, as it were, whereby theſe protuberances were bound- 
d, and formed into cellules, communicating with each other; 
tele protuberances ee were regularly diſpoſed, there being two 
vr three on each fide of the Seprum, and tho' ſome of them were 
jliterated, yet the veſtiges of others ſtill remained obvious in 
ic dried Urerus : Each of the Ovaria was as big as a large ap- 
le, with the Ova diſtinguiſhed by their proper membranes 
ing for the moſt part, about the bigneſs of a ſmall pea, and a 
wolred within a common, thin, and pellucid tunicle, thro' 
uch they ſnone; they were provided with A Jooſe, thick, wrink- 
ed tunicle 5, for their defence, which he could remove at plea- 
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feeling is performed, as by the hands in us, on which account it 
is not 1mpropetly called Manus naſuta, and by it the fifth pair 
of nerves affords a partial ſenſation of taſte; it has alſo a great 
analogy with the other two ſenſes, the eye and the tongue, with 
the former by 1ts three our of nerves, namely, one for ſeeing, 
analogous to the other for ſmelling z one for its pathetical moti- 
ons, analogous to the acute ſenſation, afforded to the other by the 
{th pair, and one for the motion of its other muſcles, analogous 
to the Portio dura of the other; and with the tongue, as has be 
dready ſhewn at large, by its different motions, and ** —— 
taſte: Mr. Blair cauſed the Adomen to be opened lengthwiſe, 
whereupon the inteſtines jetted out in a confuſed maſs; firſt the 
paunches or tripes (being not unlike the Omaſum and Abomaſum 
of an 0x) and then the thinner guts; the figure Dr. Moulins gives 
of a part of the Colon and Rectum, ſeems to be pretty juſt ; and 
Mr. Blair found that they were about half a foot in diameter: 
He next extracted the Urerus, with the Cornua, Ovaria and part 
of the Ligamenta lata, as repreſented by aa, Pl. VIII. Fig. 20; it 
was not unlike the Utzeras of ſuch animals, as bring forth ſeveral 
ua litter; for upon inflating it, he perceived ſeveral protuberances ee 
th ariſe, as if they had been to many cellules, ſuch as bitches, cats, 
bares, c. have for containing the ſeveral Fætus's with their pro- 
per Placentæ and Involucra; which might have been a ſufficient 
proof, that they bring forth more than one at a time, had not au- 
thors affirmed the contrary ; for whereas the Urerns of ſuch, as 
bring forth only one at a time, 1s proportionably large, - and'the 
Cornua ſmall, here the body of the Urerus c was very ſmall, and 
the Cornua ff ſwelled on each fide, by inflation, leaving a Sulcus d 

in the middle, and theſe different protuberances aroſe with depreſ- 
hons, like ſo many interftices between them; this furrow d ſeemed 
to Mr. BJazr to point out the Septum, whereby the Cornua were 
Uvided from each other, and thele interſtices to denote fo many 
membranes, as it were, whereby theſe protuberances were bound- 
ed, and formed into cellules, communicating with each other; 
thele protuberances ee were regularly diſpoſed, there being two 
ir three on each fide of the tum, and tho' ſome of them were 
literated, yet the veſtiges F others ſtill remained obvious in 
ic dried Urerus : Each of the Ovaria was as big as a large ap- 
ple, with the Ova diſtinguiſhed by their proper membranes 
10g for the moſt part, about the bigneſs of a ſmall pea, and a 
volved within a common, thin, and pellucid tunicle, thro? 
much they ſhone z they were provided with A Jooſe, thick, wrink- 
ed tunicle i, for their defence, which he could remove at plea- 
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lure, it no ways adhering to the Ovaria, but fluctuating 0. 
thern, and procpnding Fen the Cornua g; he opened one or two 
of theſe Oua; and found them filled with a thin limpid matte, 
not unlike Hydatides, but that the humour was more viſeom 
which evoporated in the dried Uterus, and the Ovaria quit 
collapſed ; the extremities of the Cornua, that received the Oy 
were very narrow z, for upon inflating the Urerus, it retained th 
air for ſome time, without letting it paſs immediately by the 
Cornua; tho' afterwards when he tied the Vagina cloſe, he c. 
ſerved that the air eſcaped inſenſibly, and now and then he could 
ſce ſmall bubbles ariſe towards the Dvaria; he could not obſery 
any fluctuating Alæ Veſpertilionum, nor Mor ſus Diaboli; but be 
ſuppoſes, that the Ova are received into the extremities of the 
Cornua, by an Hiatus, below the looſe Iuvolucrum, which wa 
ſaid to defend the Ovaria; the Vagina b, was very ſmall aud 
narrow, not admitting above two or three fingers; its inner fu. 
face was whitiſh, and moiſtened by a certain kind of Mucus, and 
all full of Plicæ, or wrinkles: The bladder was rounder than tha 
of an ox, and much larger than Dr. Moulins would have it; fer 
he affirms, that it is much about the ſize of an ox's bladder; by 
Mr. Blair found, when it was inflated, that it might contain ky 
or ſeven Engliſh gallons, and he does not doubt, but that i 
might have been inflated to a greater degree, had he bad th 
proper inſtruments; it was indeed very ſtrong, and the veſſth 
appeared very prettily diſperſed thro the tunicles, which ht 
could have eaſily ſeparated; the ureters were About half an inch 
in diameter; both the Uterus and bladder were involved in 
duplicature of the Perironeum, ſo that he ſeparated them wit 
much difficulty. 

Dr. Moulsns, in ſearching for the Teſtes, in the male elephat 
he diſſected, found two muſcles very like them, and which he 
took for them, till he had traced them to the inner and Jower-fid 
of the 1/chium, where he found them inſerted ; he alſo tract 
the tendons, and found, that when they had gone ſingly forabui 
four inches, they united and went directly under the middle d 
the Penis, and reached beyond a curvature he obſerved therein 
it was about eight inches Jong, and terminated within fix or ſem 
inches of the glans, expanding itſelf into a membrane; befid 
theſe, there was a nervous. body, that aroſe underneath, near f 
aforeſaid tendons, about eight inches from the root of the Pen 
and reached (diſt from it) nine inches before it was inſert 
again therein, at a place five inches and a half from the glan 
the Dr, is of opinion, from the poſition of theſe muſcles, * 
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elephant is a retromingent, and probably a retrocoient animals 
I what confirmed him in that opinion was, the curvature of 
bending downwards he obſerved in the Penis, ſomewhat ſhort of 
the — of the tendon; and that he was told, when the elephant 
would make water, be was obſerved to unfheath the Penis, 
and bend it backwards, and fo diſcharge the urine between his 
gs outwards : On this Mr, Blasr makes the following remarks 
118. that admitting there were Retractores Penis, it is probable 
that there muſt Iikewiſe have been Erectores. 1. Becauſẽ it is re- 
quiſite, that the Penis of the elephant be freed from this retrac- 
tion; that as it is retracted in Miuctu, fo it may be brought for- 
wards in Coitu. 2. Becauſe it is requiſite, that the Penis in coitu 
be brought (if not altogether) yet obliquely upwards; as we fee 
when a horſe makes water, he firſt unſheaths the Penis, which 
declines by its own gravity, and if affiſted by a more than ordi- 
rary ſupply of ſpirits tends a little forwards ; but in an elephant 
there is always a ſupply of ſpirits requiſite in making water, both 
to cauſe the Penis to penetrate the ſheath (whoſe inner orifice, as 
Dr. Moulins affirms, were ſhut ſo cloſe, that it would not admit a 
man's little finger, ſo that he was obliged to divide it, before he could 
come at the Penis) and endue it with a certain rigidity, and ſwell 
the Retractores, whereby the Penis becoming a little ſtiff, may 
be drawn back; ſuppoſing then, that there are ſuch Erectoreg 
Penis, we muſt likewiſe ſuppoſe them to be of a far greater 
force and bulk, than the Netractores; for if, according to the 
Dr, the Penis at making water be retracted far beyond the uſual 
poſition of the Penis in other animals, we may likewiſe ſuppoſe 
t to be endued not only with antagoniſt muſcles to theſe Retrac- 
ores, whereby the Penis may be brought to ſuch à poſition, as 
we obſerve in horſes, but alſo be made to aſcend, 16 far as is requi- 
lite for coition; beſides it is to be remarked, 1. That the Vagina 
1s not placed behind, à little below the Anus, as in a mare, but 
below in a direct line with the reſt of the belly, on which account 
the Penis mult neceſſarily aſcend. 2. The O innominata 
acend obliquely, which muſt- cauſe the Penis to do fo too. 
3. By the Dr's own account of the Penis (for he affirms, that jt 
ls bigger, but not ſo long as that of a horſe) it can hardly be 
ſuppoſed both to bend backwards, aſcend again, and enter the 
Vagina, ſo far as is requiſite, <7, 
r. Moulins affirras, that the Teſtes were not contained in 
Srotum, or Capſula, but that they lay in the Perineum, cloſely 
Jined on each ſide to the Penis, that they were neither of ti 
ulua] ſhape, nor bigneſs, nor included in a proceſs of the Peri- 
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toncum; that their ſhape very much reſembled that of a cher 
nut; and that they were thicker on the fide next the Penis, tha 
on the oppoſite ; that they were flat and round, and not proper. 
tionable to the other parts of his body, weighing no more thay 
bout three or four ounces; that they were joined to the Pen 
y, at leaſt, roo ſeminal tubes, which might be properly calle] 
Vaſa deferentia, and which depoſited the elaborated Semen iq 
ſeveral rhomboid cells, in the body of the Penis, which in thi 
animal, was the common and only repoſitory, where the Senej 
could be found; theſe cells were turgid with Semen, and fo were 
the tubes; the latter were very large, admitting a large pin, ot 
upwards of an inch, when the tube was ſtreight, as moſt of then 
were; but being traced farther into the body of the Teftes, they 
became ſmaller and ſmaller, till at length they diſappeared; the 
blood was conyeyed into the Teſtes by the Vaſa deferentia : The 
Dr. as he proceeds 1s a little perplext in his account, which take 
in his own words; tho' theſe were ſmall, and diſproportionable, 
yet he took them to be the Teſtes, nothing elſe appearing out 
wardly, that contained ſeminal veſſels, till he was told' by 
Dr. Needham, that his deſcription of the Teſtes of an elephant 
agreed with the Proſtare of a bear; upon which he miſtook the 
Teſtes for the Proſtate, there being a great reſemblance between 
theſe animals ; and having found two ſubſtances between the 
kidneys, and neck of the bladder, which might very well be 
Teſtes, and which till he diſcourſed that ingenious gentleman, be 
did not know what to make of, and then he proceeds; the Ven 
Preparantes were large 3 he divided lengthwiſe that which wa 
inſerted into the emulgent, and within a little more than an inch 
of jts inſertion he found about 8 or 10 valves of divers ſhapes, 
all fitted to hinder the return of the blood into the variouſly di 
vided ſpermatic vein, which here from 8 or 10 ramifications be; 
came one large veſſel; within about an inch of this, and fome 
what more than two inches from the kidneys, he found a fub 

"ſtance of the ſhape of a pear, but near three times the bign 
of a very large one; but he could not tell what to make of it; 
what he obſerved there in was, that the ſpermatic veſſels entered 
but a little way into it, but below its middle he found them mor 
deeply placed, and their branches become ſo ſmall, and leſs m. 
merqus to the naked eye, as if here the veins began; the 1nnet 
part of this ſubſtance looked of a paleiſh, but ſomewhat muddy 
ted colour; it was very ſpongy, not much more compact tha 
the lungs of a young ariimal ; the Dr. doubts not, but this ſub 
ſtance was dehigned to prepare the Semen; but by what veſſel! 
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conveyed to the Penis, or any other repoſitory (itſelf con- 
2 — he could not diſcover, nor could he find any pecu- 
liar veſſel, or duct, or _ thing that reſembled that above-men- 
tioned ſubſtance, by which he might be directed in his enquiry ; 
it lay lengthwiſe from the kidney to the Teſtes, with the largeſt 
extremity loweſt; the Dr. is of opinion, from what he heard 
tom Dr. Needham about thoſe parts, that theſe two pear-ſhaped 
ſübſtances, were Teſtes; their place, fize, figure, and the acci- 
dental cutting of the Yaſa deferentia, being the occaſion of his 
former ignorance in this point: The Dr. could obſerve no Yefſs- 
we ſeminales, nor any common receptacle for the Semen, ex- 
cepting the above · mentioned rhomboidal cells in the Penis itſelf, 
but he did not doubt, but that there might ſtill be ſome: Thus 
he acknowledges his miſtaking the Teſtes twice, and leaves them 
in doubt the third time. e : | 
Mr. Blair carefully extrafted the liver entire, and he is apt 
to think it had no membrane inveſting it, as Dr. Moubins affirms ; 
and that the membrane mentioned by the Dr. was nothing other 
than the proper tunicle of the liver, raiſed by the fire, as ſhall 
be ſhewn hereafter ; the liver in this ſubject was 36 inches long, 
nd 22 inches at the broadeſt Part he found no Peſicula fellis 
therein; both the Vena cava & Porta were very large, and had 
their exit and entrance in the concave of the liver; the 
liver had only one lobe, but both the veins diſperſed themſelves, 
firſt intotwo large branches, and then were ſubdivided there, as in 
the ordinary manner ; Mr. Blair opened ſeveral of them, and 
found them differ in nothing from thoſe in other animals, the 
ſubſtance being firm, as uſual, and the glands large, and con- 
2 the external ſurface ſmooth, and its proper tunicle 
. to the glands, all which is repreſented in 
ate X. Pig. 35. | wal 
Dr. Mouling affirms, that the membrane that inveſted the 
Iver, was raiſed therefrom a confiderable way; tho* this mem- 
brane ſeemed to be entire, and looked like the curicula raifed by 
a bliſter, yer it-contgined no Serum; and where it ſeemed to be 
ntimate ly joined to the liver, it came off by a gentle pull, with- 
out tearing; as if it had been faſtened, but very flightly thereto, 
or rather 'as a bag, that contained and exactly fitted it; the Dr. 
takes the uſe of this to be chiefly to terminate the capillary veſ- 
ſis, and prevent the gleeting of ſerous humours; and concludes, 
that he muſt entirely impute this to the fire: By all which, this 
kems to be no ways different from the proper membrane Mr. 
Hair obſe ryed: The bile, according to Dr. Molins, was _ 
| t 
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fited at the end of the firſt gut, ſour inches and a half below the 
Pylorus ; from whence he traced the Ductus communis to the 
liver, in order to find the gall-bladder ; but it was wanting, an 
inſtead thereof he found the Porys bilarius proceeding, from the 
liver, as the Ductus hepaticus 0 0 does; he likewiſe obſer, 
ed that the bile found therein, diflered bath in colour, and con 
ſiſtence from that in the Ductus hepaticus; for the latter waz q 
a clear, light yellow colour, congealed like a jelly, and the 
former of a dark green colour, and ſomewhat more fluid tha 
the of an ox: The axcreas, Dr. Moulins obſerved, wy 
very long, and large; for it reached from about the middle d 
the ſtomach to the Zejunum, which ſpace could not be leſi tha 
fix ſoot; it was of the conglomerate kind, as the Pancreas al 
ways is, and its duct was ſo wide, as eaſil/ to admit one's litth 
. finger; it opened into the gut, where the Dactus felleus did; 
whether both the paſſages joined in one, before their aper 
ture into the inteſtines, the Dr. could not tell; the Sucgus in the 
duct was not limpid, as it uſually appears, but of a very dark gem 
colour, and yet very fluid, ſeeming to contain no viſcous phlegm, 
The ſpleen in Mr. Blairs ſubject was three foot and + long; 
its edge on the back part was ſomewhat incurvated, almoſt u 
ſembling an unbent bow; on the fore · part it enlarged: itſelf by 
degrees, from a narrow point at each extremity , till it came tv 
wards the middle, where the veſſels entered, and where it wa 
broadeſt; the ſplenic vein was thin and flaccid ; what blood wa 
fqueezed out of it was blacker than any be obſerved throughout 
the whole body; he cut off a little of it, and ſqueezed = 
mous blood out of ſeveral of its cellules ; it = in breadth. 
rr prone towards the extremities, to cight inches about the 
"'#; IM | 
The Glandulæ renales were placed in the uſual manner; the 
were about five inches long, two inches broad, and of an oval ſam 
and ſheathed with a looſe external membrane, which contained tix 
divided into ſeveral lobes, like the kidney of an vx; from whot 
gland itſelf interſtices there went out ſeveral thin membranes, whid d 
paſſing to the looſe ſheath kept it faſt, and by which alone tis 
ſheath adhered thereto; cutting the gland lengthwiſe, he ſounds 
cavity therein, capable of containing about two ounces, - quil 
full of black grumous blood, in colour much like that in ti 
ſpleen; it is probable, that as the ſpleen is to the liver, ſous 
Glandulæ renales are to the kidneys ; that is, whereas the blows 
after it is diſtributed into the inteſtines, by the ſeveral amen 
that proceed from the Aorta, is received by the orifices of v 
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many veins, as ſerve to form ſo many roots of the Vena purta, it 
v convenient, that this blood ſhould be animated by a new ſup- 
ply of ſpirits, the better to enable it to continue its circulation in 
the Porta thro? the liver, and diſpoſe it for the better ſecretion 
of the bile ; for which uſe the f ſeems to be ada both 
kom its ſituation, in reſpect of the liver, from its {tru from 
the Mora of the venal blood, after it is diſcharged from the ar- 
teries, and from its being furniſhed with a erable branch 
of a nerve; in like manner the kidney being a 75ſcut, where 
there is a vaſt ſecretion of SFr, theſe Renes ſfuccent uriati 
ſem to be defigned for wx 16. new ſupply of ſpirits to the 
renal blood, after it has paſſed the kidneys, and undergone this 

fecretionz both which uſes may appear from their ſtructure. 
The kidneys were of a large, and proportionable fize, being a 
foot long, and F a foot broad, und of the uſual ſhape much like 
that of a man; their external ſurface was ſmooth, and level wich 
their external coat, which cloſely adhered to its internal ſubſtance, 
without any lobes externally di ſcernible; but after opening one 
of them, he perceived fix large urinary caruncles; its ſubſtance 
Was = obvious, and correſponding to the ſtructure, uſually 
obſerved in the kidneys; ii. e. the glandulous ſubſtance was ex- 
temally very conſpicuous, for the ſpace of about + an inch in cir- 
cumference ; then began to appear the urinary Tubuli, firſt ſmal- 
kt, and lets obvious 3 then another ſeries larger, and a third ſtill 
larger, till they began to ſurround each of the caruncles, like 16 
many rays; Mr. Nair could not ſee ſo clearly with his naked eye, 
the coalition of the ſmaller Tubuli into the larger ducts; but, as 
it happens in all theſe veſſels, they did not appear 
branch d, and divaricated, as blood · veſſels uſually are; but con- 
tinu'd parallel to each other, till from the ſmaller to the larger 
eſſels, they at laſt emptied themſelves into the common recep- 
ticks ; he could not be poſitive, whether there was one comtnon 
Ureter, 1nto which all the fix caruncles emptied themſelves, or 
whether each had a particular branch of an Urerer into which 
they were diſcharged ;- only he obſerv'd no Pelvis, which hap 
pens for the moſt part, where the caruncles are very large: In ge- 
eral, Mr. Blair oblerv'd, that the fleſh of this animal was for 
the moſt part ſo tough, that no launcet, how keen or ſtrong 
beer, could do any ſervice, wherefore he was obliged to make 

ue of butcher's knives. | | 
There was ſearce any thing remarkable in the Thorax, only 
e Viſcera here were large and ſtrong ; one of the lobes of 
be Jungs had nothing obſervable, but its bigneſs, which was 
Proportzonable enough; it did not adhere to the _ = in 
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Dr. Mouhins's ſubject, but lay flaccid on one fide of the beers 
as the other lobe did on the other fide; ſo that Mr. Ba 
Jooks on this adheſion, mentioned by the Doctor, to have bee, 
in a morbid ſtate; between the two firſt ribs, Mr. Blair cb. 
ſerved two large glands, one ſituated on the outfide of each g 
the Carotids, as they paſſed out of the Thorax z they ver 
round, and near as big as a turkey's' 17 each having a con 
ſpicuous artery inſerted, and a vein paſſing from them; theh, 
he took to be the Thymus, which, tho eldom obſerved in 
adult ſubjeRs, yet, perhaps, may be ſeen at all times, in ſuck 
a large animal as this; he cut off one of them, with part g 
the adhering artery, and he could obſerve nothing u 

ing it, but ſeveral looſe thin membranes on the outſide, whi 
he ſuppoſes, might have PLANES rs contained in the ci 
vity, (whoſe ſides they form as they run to and fro) a preg 
deal of fat, when the animal was in good condition, and a im 
glandulous ſubſtance in the inſide, without any cavity; they 
veſſels were proportionable to their bigneſs, but he could de 
termine nothing, as to their uſe; he traced one of the branches 
of the Aorta Aſcendens doun to the heart, and cutting it 
above, he was ſurprized to ſee a fatty ſubſtance jet out of i; 
and pulling it, he extracted a Polypus, upwards of two fee 
in length, adapted to the capacity of the artery, which wa 
about two inches and F in diameter; this Polypas' was 1 
ways fibrous, but ſo much fat moulded, as it were, in ſud 
a manner, not unlike the blade of a broad ſword, near 1 
an inch thick at the middle, and much thinner at the edges; 
_ and flexible, with ſome grumous blood, and not ſo cons 
pact at-the.extremity, | _ + „ e oa Ri 
When he came to the heart, he ſaw all its veſlels ve 
large, the Zivium Aortæ very thick and firong ; there we 
— remarkable about the heart, excepting its bigne 
which was proportionable to the body; the auricles wen 
large, and the left, as well as the right auricle, full of pn 
mous blood: Upon opening the ventricles, he found then 
both filled with the ſame Polypus, which had ſtrangely twiſſe 
itſelf in amongſt the valves, both the Zricyfpides and Sm 
lunares, and likewiſe amongſt the fleſhy columns, at the bot 
tom of each ventricle, which here ſeemed to be ſo many {mal 
ſtrong, round muſcles, fome 4 of an inch, others 4 an inc 
and ſome again near an inch long, with a round fleſhy bell 
and two tendons, variouſly fituated, as may be ſeen in tt 
hearts of other animals; theſe Polypus's, from a maſſy ful 
ſtance, in the middle of the ventricle, emitted their branci 
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to all parts, and here and there twiſted themſelves with ſur- 

ifing intricacy, round theſe fleſhy columns, their tendinous 
inſertions, and the tendinous fibres of the valves; in ſhort, 
there was no angle nor cavity, which the ha did not fill; 
and yet it was ſo much diſengaged from the ſubſtance of the 
heart, and ſo ſtrong and rough, that by pulling its thicker part 
in the middle, all the other branches mov'd ; and by cutting 
z ſew parts of it, where it was moſt engaged, and where the 
feſhy columns were thickeſt, he extracted it altogether; and 
expanding it, it was an agrecable ſight to behold theſe ſeveral 
ramifications, E from its thicker part, like ſo many 
thongs or laces, into which a piece of leather is cut, ſome 
broader and ſome narrower, but none very thick, of a yellow 
colour and fatty ſubſtance, and each of them weighing a 

und, which was more fat than was upon all the body be- 
des. | 

The mouth of this animal is very ſmall and narrow, in pro- 
portion to the body; and that on theſe following accounts: 
1. Becauſe neither the lips nor the teeth are employed in ga- 
thering the food, as in other quadrupeds ; ſo that the mouth 
only ſerves to receive the aliment from the Proboſcis, which 
tot athers and conveys it into it. 
2. The Dentes maxillares are of ſuch a thickneſs, both in 
the upper and lower jaw, but eſpccially in the latter, as to 
ontribute to render the mouth narrow; nor need it be broad; 
t) becauſe the ſtrength of the grinders is ſuch, as at once to 
omminute the aliments in ſuch a manner, as not to require 
he tongue to move them to and fro in the mouth, in order to 
ave them farther maſticated, as in other animals; and there- 
we the tongue is ſmall, ſhort, and round, terminating in a 
point ; thick, and not thin and flat, as in an ox, with a ſoft 
nooth ſurface, without any diſcernible Papille ; by which it 
nould ſeem not to chew the cud ; all that Mr. Blair obſerved 
eculiar to the tongue, was the firm adheſion of the Thyroides 
the Os Hyoides, both which are repreſented in Plate X. 
lg. 6, . The paſſage, ſays Dr. Moulins, to the ventricle, was 
ro a peculiar hole, near the root of the tongue, and exactly 
the middle of that part, and was the beginning of the Oe/0- 
vagus ; there was no communication between this, and the 
age into the lungs, contrary to what happens in other ani- 
als; for the Membrana pituitaria anterior reached to the 
ry root of the tongue, below the Oeſophagus; ſo that it 
ald emit no voice by the mouth, but by Bo trunk; this 
Vol. V. 8. Q q membrane 
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membrane had ſeveral paſſages for the Saliva, uſually ſecreted 
there; between the end of the Proboſcis and the Laryns there 
was a Membrana pituitaria poſterior, which bad ſeveral of the 
{ame ſort of ducts. This account icems very improbable ty 
Mr. Blair ; tor it is well known, that the TLaryne poſſeſſes 
the fore-part, and the Oe/ophagus the hinder part, Lees 
the Vertebre and Larynx; now, how the Oeſophagus can thus 
be ſituated, and yet have ſuch a. communication with the 
mouth, as to hinder the Zaryynx from communicating with it, 
Mr. Blair very much queſtions : The 4/pera Arteria, con 
tinues the Doctor, was very large, and without an Zpiglottis, 
there being no danger of any thing falling into the lungs from 
eating and drinking, ſeeing there is no communication between 
the Oe/ophagus and it: Here, Mr. Blair obſerves, that the 
difficulty ſtill remains; for how can aliments be ingeſted into 
the mouth, and not paſs over the Laryne, before they enter 
into the Oe/ophagus ; which ſhould imply, that the Oęſophagu 
lies before, and the Zarynx behind, which would entircly 
invert all the rules of the animal oeconomy; ſeeing then, that 
the ee 1s, in its deſcent, muſt have paſſed in between 
the head and the lungs, and then penetrated the diaphragm, 
or otherwiſe ; and 7 2 it had deſcended a little, it muſt hare 
turned afide, and paſſed behind the Larynx, as the iliac arte. 
ries do over the iliac veins; which, tho' Mr. Blair could not 
obſerve, by cutting off the head, yet he thinks it improbable; 
becauſe then at every deglutition, the animal would ever and 
anon be oppreſſed with a difficulty of breathing, by the pref 
ſure of the Oeſophagus on the one fide, and the Vertebræ d 
the neck on the other. The Doctor ſtill goes on; to the oui. 
fide of the Cartilagines Arytenoides, he found another grow, 
which was faſtened to them, but in fuch a manner, as to be 
capable of moving up and down, by the help of ſome muſcle 
implanted therein; it was ſtrong on both fides of the Apen 
Arteria; but, oppoſite to the Oeſophagus, or on the underfide 
it was very Jimber ; this wanted about two inches and 7 
quite ſurrounding the aforeſaid cartilages on the upper {ids 
or that next the Oeſophagus, and ſeemed to ſupply, in ſont 
meaſure, the want ot an Epiglottis, by contracting the Glolſi 
in order to prevent the creeping of animals into it; ths 
Cartilagines Arytencides formed a Glottis about 3 4 inches ll 
length, and about the middle 14 inch broad, whoſe apertur 
was ſomewhat oval. 
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The brain in Mr. Blair's ſubject differed = little from a 
human brain, excepting in HD, and ſomewhat in ſhape, 
the latter being ſomewhat oval, and the former more round; 
the Dura Mater was a ſtrong thick membrane, every where 
diſengaged from the Pia Mater, which, together with the 
whole ſubſtance of the brain, was much more tender, ſoft, 
and flaccid, than could have been expected; whether this was 
owing to his keeping the head two or three days, before it 
was Tdeted, the weather py. then very hot, or to the Jan- 
guiſn ing diſtemper whereof it died, Mr. Blair could not de- 
termine ; its ſubſtance, ventricles, and other parts, were the 
en ame as in other animals; the Cerebrum had three large pro- 
de ductions at the Baſis ; viz. one anterior, from whence the ol- 

factory nerves proceeded, and two lateral, on each fide of the 
ter L Turcica, reaching from the Proceſſus Perroſus behind, 
o the above - mentione 3 before; upon opening the 
h ngitudinal Sinus, Mr. 2/air likewiſe found Palypus's therein, 
hat WY proceeding from the orifices, by which the blood empties it- 
een elf into the Sinus. | | 
;m Mr. Blair comes next to conſider the ſtructure, and the ſe- 
ro BY vera parts of the bones of an elephant: The head, as repreſent- 
ie. ed by A, Pl. VII. * conſiſting of the bones of the upper and 
not loser jaw, is almoſt round on its ſuperior part, having two 
le; eminencies with a depreſſion in the middle before, which de- 
and preſſion, as it runs back, becomes a deep Snus; and theſe 
rel eminencies, drawing nearer each other, and as they aſcend 
behind, inclining obliquely forwards, are not unfitly com- 
out- pared by Mr. Ray to a man's buttocks ; it is almoſt quadran- 
gular about its middle part, being flat before, till it reaches 
o the root of the trunk a, where it is depreſſed, for the more 
omenient lodging of the Proboſcis, till it has paſſed over the 
mouth þ ; it is much contracted on each fide, for the motion 
if the muſcles of the lower jaw c ; it becomes very narrow at 
's back part, with ſeveral eminencies, Sinus's, and holes; at 
s lower and fore-part the bone of the palate is narrow, where 
de Proboſess hangs over; on each fide of which are the A. 
n for the tusks, and behind, the lower jaw forms all the 
of the head; as to its external appearance, the diameter 
its upper part forwards is three foot, the two eminencics 4 d 
ig. 2. are almoſt round, and the Snus e in the middle is ten inches 
rom the right to the left, and two inches deep; from thence 
eicending five inches, the bone is flat before, and begins to 
em an angle on each fide for the cavity, which contains the 
Q 3s muſcle 
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muſcles of the lower jaw and Proboſcis, between which angles 
Ff, it is 11 inches; thence deſcending gradually, the angle 
tend outwards, till they come to the upper production g g, fa 
the orbit of the eye, where they are 17 26! 5:0 between which 
is fituated the hole à for the root of the trunk; this hole rum 
acroſs the head, being 12 inches from the right to the left, and 
ſeven inches on each fide from the lower to the upper par; 
for in the middle it has a protuberance, where the cartilagi 
nous Septum aroſe, which deſcends two inches, and terminate 
in an obtuſe point; within this hole were to be ſcen ſeveral of 
the Lamine h b, whereof the cellules, that run between the 
two tables of the skull are compoſed, with the Vomer i in the 
middle, whence the Sptum of the trunk ariſes ; it is prety 
thick here, and conſiſts of two Laminæ, with a ſpongy bone 
in the middle; at its upper and fore-part it communicate 
with the Os cribroſum; and you may obſerve the ſeveral per. 
forations, thro which a great many branches of the olfattor 
nerve paſs, and cover the ſurface of the cartilaginous Sp 
at its lower and back part, where it becomes gradually thin 
ner, it divides the Choana, or Infundibulum, into two; at the 
lower parr of this hole the bone becomes concave, &; ſo thut 
meaſuring from the middle of the orbit of the eye, on bot 
fides, which are three inches and + diſtant, the depreſſion be- 
comes two inches deep; at the middle of the lower yo of 
this hole there begins a ſuture, which runs down to the ei 
tremity of the bone, mm; theſe two bones are articulated by 
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Sympbyſis ; Dr. Moulins calls theſe Oſſa Maxille ſuperior; 
but 1 Blair rather chuſes to call 7 wi O Mm they 
are five inches broad at the upper part, where they ate a. 
culated by the ſame kind of ſuture uu, with the O mau 
ſuperioris, which the Doctor calls Oſſa male ; from the upp" 
part to the lower extremity of this Os palati, b, are 15 incha 
after they have quitted the Os maxille ſuperioris, on edi 
fide, they run down with an obtuſe angle; and being prot: 
berant on their outer ſide, they gradually incline towards tay" 
ſature in the middle, m m, forming a cavity two inches and d: 
deep, at the lower extremity, which is not ſo deep as at - 
middle; it is deſigned for the Proboſcis to reſt upon, and i th 
eminencies of each fide are for giving room to the at 

ar 


whence the tusks 00 proceed; and which ave impropei 
called teeth, (and therefore this bone which contains thel 
ſhould not be called Os maxille) fince they only ſerve for 
flefence to this animal, and ſhould rather be called its * 
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en ey are of different bigneſs in different ſubjects, and the 
le: nale ſeems to have them ee than the female; for the ele- 
for phant, which was burnt at Dublin, had them much bigger 
ich than this which died near Dundee in Scotland; and the figure 
m which Dr. Moulins 2 of them, even tho broken, ſeems to 
od Wrcorcſcnt them much larger than thoſe in this ſubject; which 
nere very ſmall, not. excceding the bigneſs of an ordinary 
gi- Wl cans, or not above an inch in diameter, and ſtreight, fo far as 
tes WY they remained unbroken ; ſo that Mr. Blair could not determine 
| of Wl ching about Arsftorle's aſſertion; who ſays, Mares gran- 
the WM Jiores reſimoſque habent ; famine minores, & contra quam 
the WY nares, vergunt enim deorſum, pronique deviant; perhaps it 
tt) WM night have been ſo with theſe, and that the keepers might 
one Wi have deſignedly broken them, that the difference of ,the ſex 
te; might not be known by their bending downwards or upwards ; 
per. ir is true, there is a great difference between the weight a 

length of theſe, had they been ent ire, and thofe exceeding 
large ones, of which authors give an account: Tentzelius 
in WM tc!!s us, that the length of thoſe defcribed by him is eight 
the feet; and he, with feveral others, informs us, that there are 
that WH of them that weigh 100 pounds, and upwards; fome 140, 
oth Wl others 150, and thoſe he mentions were upwards of 100 
be: pounds; infomuch that Tavernier tells us, that in the Indies 
t of Whey make poſts of doors, and huge pales of them; and it is 
ex WM remarkable, which he alſo mentions, that the elephants of 
| by the iſle of Ceylon have no tusks, but the firſt which the female 
ri produces; and this is confirmed by Mr. Nuo, in his account 
the of this iſland ; viz. that few of the elephants there have tusks, 
arti- and thoſe only the males: Authors greatly diſpute, whether 
theſe tusks ſhould be called horns, or teeth; ſuch as would 
have them to be horns, alledge ; 1. That they ariſe from the 
(cull, 2. That they are capable of a poliſh, and of being 
brought into any form, which it is difficult to do on teeth. 
3. That they fall off, and grow again, which the teeth of 
no animals do, excepting thoſe of a man: Such as would 
have them to be teeth, tell us, that ir is peculiar to ſach 
antmals as have the hoof divided into two, to have horns, and 
that horns are always cavernous or ſpongy within; whereas thefe 
ac altogether ſolid ; for tho the firſt reaſon, viz. that they 
aſe from the ſcull, be granted, yet it is in a different manner 
from horns ; for they always either adhere to the skull by a 
certain articulation, if not cavernous, as in harts; or they have 
protuberance ariſing therefrom, and filling up their capa- 
city, 
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city, if cavernous, commonly called the flint; as to the ſecond tex. 
ton, tho? it be granted, that they may be . — they are 
not capable of ſuch alterations, ſo as to be made flexible, as horny 
are by boiling, or expoſing them to the fire; — their ſtruc. 
ture they ſeem to have a greater reſemblance to teeth; for t 

proceed from the ſcull, and are implanted therein by Gompboſi; 
and theſe in this ſubject had cavities about two inches key © 


at firſt in proportion to the diameter of the tuſks, but as they def. 
cended, becoming gradually tapering, till they terminated in 
int, — to the cavities in the roots of the teeth, and 
lled up with the ſame kind of ſubſtance, whereby they are kept 
firm in their ſockets; and as to their ſtructure, Mr. Blair doubu 
not, but that they at firſt conſiſted of a mucilaginous ſubſtance in 
the ſame manner as the teeth; and that afterwards they increaſe 
by the appoſition of ſeveral Laminæ, or Strata, in proportion u 
the animal grows in years: Hence it is, Mr. Blasr ſuppoſes, that 
Tentzeliuss friend came to be convinced by theſe Laminæ in'the 
teeth, that the bones he treats of, were thoſe of an elephant 200 
years old; the Laminæ in Mr. Blair's ſubject were very obviow, 
and the ſmallneſs of the tuſks ſeemed to be another argument of 
her being young, according to their term of life : It does not mat- 
ter much, whether they be called teeth or horns; for if ve tale 
their deſignation from their ſubſtance, they may be called teeth; 
and if from their uſe in puſhing we may call them horns ; and to 
avoid diſpute, they may be called tuſks, or defences ; in Mr. Blair's 
ſabje& they ran about ſix inches high in the Os Palati, and ad- 
hered thereto by a ſtrong ligament, as bas been already obſerv'd, 
The fide of the head, deſcending five inches from the middle 
of the depreſſion in the fore-part thereof, which is ſeven inches 
from the top of any of the eminencies, forms an angle «, 
Fig. z, and becomes confiderably depreſſed, where the muſcle of 
the lower jaw, and Proboſcis is lodged; this depreſſion from its 
beginning a, to the Os zygomaricum b, (where it is eight inches 
and a half deep) is 14 inches and +, and from the fore-part g. 
Fig. 2. to the otifice of the Meatus auditorius, k, Fig. 3. 18 1; 
inches; alſo from the upper protuberance of the orbit of the eye |, 
to the articulation of the Os 2ygomaticum, with the Os tempo. 
rale i, is nine inches and + ; the Sinus for lodging the eye is fitu- 
ated at the fore · part of this depreſſion; for it is improperly called 
orbit, ſince only half of the part, where the eye is lodged, u 
bony; it has three remarkable protuberances; one at the upper, 
and fore · part f, whence a ſtrong cartilage ariſes, and is far 17 
into another protuberance, ſevea inches diſtant ** ro 
iquely 
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mely) formed by the articulation of the Os zygomaticum, 
Tr the Os maxille g; and a third protuberance in the middle 
at three inches a half diſtance from each of the former; 
is protube rance ſerves for the inſertion of the Trochlea of the 
alas obliquus major; the bottom of the orbit has another 
15 /, which conyeys the optic nerve to the bottom of the eye, 
the upper part of which s of a Lamina of the Os froutis. 
ch lie oyer the Os maxillæ; from beneath this Lamina pro- 


eds not only the Neruus opticus, motorius, and pat heticus, but 
likewiſe a conſide rable branch of an artery, vein, and fifth . 
if nerves 3 which running forwards, paſs through a large hole # 
jn the Os maxillæ, and are diſperſed in the Proboſtzs, of which 
tercafter ; the Sinus /, whoſe lower fide is formed by a ſpine 
running along the Os maxsHie, is nine inches long, and an inch 
ind half broad at the middle, and an inch deep; but as it comes 
awards, it is enlarged, as the globe of the eye increaſes: The 
); maxille is a very irregular bone; at the fore-part of the ſcull 
begins with a ſharp point pp, having that part of the Os Fron- 
is, which forms part of the orbit d, Fig. 2. on the one fide, 
and that part of Os Palati, N, which forms the hole for the 
ot of the trunk, on the other; from whence running fix inches, 
ind inclining inwards, by a curved future, it terminates in a pro- 
uberance 3 benemth which is a ſmall Sinus, aſcending obliquel 
the hole for the root of the trunk u, formed by the bl — 
ls, as they proceed to the trunk; from thence it runs obliquely 
ackwards, and is articulated with the Os palati by a broad 
quamous ſuture ; from the middle protuberanee of the Sinus for 
ie eye d, it runs ſtrait backwards for the ſpace. of 18 inches, 
ting articulated with that part of the Os frontis, which forms 
e aſoreſaid lower edge of the Sinus, for the optic nerve /; and 
ben it begins to be overlaid. with a Lamina of the bone, which 
ums the upper and back-part ; from whence it deſcends nine 
nches, till it comes to the root of the teeth ; the above-men-- 
oed protuberance, having formed a part of the Sinus ſor the 
obe of the eye, as was ſaid, runs backwards fix inches, and is 
miculated (by a flat ſuture g, which firſt deſcends half an inch, 
en runs obliquely backwards two- inches and a balf) with the- 
Vi 2ygomaticum ; at its beginning it is two inches and a half 
road, plain on its inner, and convex on its outer ſurface ; bent 
it de ſoends like a horn, and terminating in a point; from the 
over part of this ſuture it becomes much thicker, and having 
armed a Sinus about four inches long, it runs towards the fore- 
att of the {cull ; from this Sinus, as it has returned three inches, 
| 1s 
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city, if cavernous, commonly called the flint; as to the ſecond tex. 
ton, tho? it be granted, that they may be r Sc. yet they are 
not capable of ſuch alterations, ſo as to be made flexible, as hom 
are by boiling, or expoſing them to the fire; indeed by their ſtruc. 
ture they ſeem to have a greater reſemblance to teeth; for they 
proceed from the ſcull, and are implanted therein by Gomphoſi, 
and theſe in this ſubject had cayities about two inches long, large 
at firſt in proportion to the diameter of the tuſks, but as they def. 
cended, becoming gradually tapering, till they terminated in: 
int, analogous to the © cavities in the roots of the teeth, and 
lled up with the ſame kind of ſubſtance, whereby they are kept 
firm in their ſockets; and as to their ſtructure, Mr. lair doubts 
not, but that they at firſt conſiſted of a muci laginous ſubſtance in 
the ſame manner as the teeth; and that afterwards they increaſe 
by the —— of ſeveral Laminæ, or Strata, in proportion u 
the animal grows in years: Hence it is, Mr. Blair ſuppoſes, that 
Tentzelius's friend came to be convinced by theſe Laminæ in the 
teeth, that the bones he treats of, were thoſe of an elephant 200 
years old; the Laminæ in Mr. Blair's ſubject were very obviow, 
and the ſmallneſs of the tuſks ſeemed to be another argument of 
her being young, according to their term of life: It does not mat. 
ter much, whether they be called teeth or horns ; for if we tale 
their deſignation from their ſubſtance, they may be called teeth; 
and if from their uſe in puſhing we may call them horns ; and to 
avoid diſpute, they may be called tuſks, or defences ; in Mr. Blair 
ſubject they ran about ſix inches high in the Os Palati, and ad- 
hered thereto by a ſtrong ligament, as bas been already obſervd 
The fide of x head, deſcending five inches from the middle 
of the depreſſion in the fore-part thereof, which is ſeven inches 
from the top of any of the eminencies, forms an angle «4, 
Fig. 3, and becomes conſiderably deprefled, where the muſcle of 
the lower jaw, and Proboſcis is lodged; this depreſſion from its 
beginning a, to the Os zygomarticum h, (where it is eight inches 
and a half deep) is 14 inches and +, and from the fore-part g. 
Fig. 2. to the otifice of the Meatus auditorius, k, Fig. 3. 18 13 
inches; alſo from the upper protuberance of the orbit of the eye |, 
to the articulation of the Os 2ygomaticum, with the Os tempo. 
rale i, is nine inches and +4; the Sinus for lodging the eye is fitu- 
ated at the fore · part of this depreſſion; for it is improperly called 
orbit, ſince only half of the part, where the eye is nn. 1 
bony; it has three remarkable protuberances; one at the upper, 
and fore · part f, whence a ſtrong cartilage ariſes, and is inferted 
into another protuberance, ſevea inches diſtant —— rs 
iquely 
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auely) formed by the articulation of the Os zygomaticum, 
10 the Os maxillæ g; and a third protuberance in the middle 
at three inches a half diſtance from each of the former; 
s protuberance ſerves for the inſert ion of the Trochlea of the 
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is, which forms * the orbit d, Fig. 2. on the one ſide, 
Os palati, m, which forms the hole for the 
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d inclining inwards, «iy curved future, it terminates in a pro- 
uberance ; beneath which is a ſmall Sinus, aſcending — 


nches, till it comes to the root of the teeth »; the above · men- 
oed protuberance, having formed à part of the Sinus for the 
plobe of the eye, as was ſaid, runs backwards ſix inches, and is 
mculated (by a flat ſuture g, which firſt deſcends half an inch, 


en runs obliquely backwards two inches and a half) with the 
Ws 2ygomaticum ; at its beginning it is two inches and a half 
Neg road, plain on its inner, and conyex on its outer ſurface ; bent 


it de ſoends like a horn, and terminating in a point; from the 


r part of this ſuture it becomes much thic er, and having 
Fl med a Sinus about four inches long, it runs towards the fore- 
"=" of the {cull ; from this Sinus, as it has returned three inches, 
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before, and moves to and fro, as it were behind, upon the pro- 
duction of the Os calvariæ, that reſts upon it: At the upper 
part of the back of the ſeull, the two emineneies, formerly 
mentioned, appear more conſiderable, becauſe of the intervening 
Sinus; which from two inches deep, and 10 inches from right to 
left, becomes four inches deep ; fre the eminences aa, Fig. 4. 
approach, as they run backwards, much nearer to each other, and 
the Sinus running obliquely downwards, becomes ſtill deeper, hav- 
ingaſpine c, Pl. VIII. Fi. r. fix inches long, and an inch deep; this 
ſpine ſerves for the inſertion of the muſcles, that move the head; 
the bone on each fide thereof is very full of Rugæ, which ſeems 
to be an excellent contrivance; becauſe of the great ſtrength re- 
quifite here in the tendons, for ſupporting the weight of the head 
of this huge animal; for which-end it was neceffary that the ſur- 
face of the bone, whence they ariſe, ſhould, be very unequal, that 
their fibres might be the mote firmly inſerted therein; here like- 
wiſe the tax-wax, above-mentioned was inſerted ; by means of 
this ſpine in the middle and the eminencies on both tides of the 
Sinus, the ſurface of the bone is much more enlarged, and the 
muſcles with their tendons, ate.more capable of moving the head, 
directly or obliquely to either fide, than if the bone had been 
plain; as the ſpine of the Sinus ends, the bone ſwells out three 
xches towards the back-part, and then deſcends an inch and a +, 
lll it reaches the hole for the ſpinal marrow d d Pl. VII. Fig. 4+ 
nd here the bone from the upper part of the orifice of the Mea 
us auditorius , on each tide becomes protuberant for 10 
aches e e, till it reaches the Proceſs condyloides co; this 
frotuberance performs the ſame office as the Apophyſis Ma 
vides in other animals; ſerving for the inſertion of the muſcles 
tat bend the head inwards; the Proceſſus condyloides co are 
ren inches diſtane inclufive ; each of the Condyles deg two 
hes and 4 broad from right to left, as they ariſe gradually 
dom their external fide ; and from the lower to the upper part, 
ling ſemicircularly, as it were, five inches long; the hole for 
|pinal marrow d d, at the upper part, between the Condyles, 
three inches broad, two inches and I at the middle, and two 
bes at the lower part, till at laſt it terminates in a point; it is 
re inches and 4 long, and its margin, about the middle of the” 
ndyle, is two inches thick; the bone becomes more flat below 
c Condyles; inſomuch, that tending inwards there is a Sins 
dined, a which, the Proceſſus ſtyloides g ariſes, being 
re articulated by Sync hondroſis; this Proceſſus ſtyloides is 
milaginous about an inch þ at its baſe; whence artfing hard 
% % R r : and 
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bx inches; the length of the Sinus, in human ſubjects called 
the glenoid wy meaſuring from that part of it, which is to- 
wards the hole for the artery of the Dura mater 4 4, till you 
come to the extremity of the Os 2ygomaricum, is five inches and 


with a ſemicircular ſurface from the upper to the lower part; it 
is well enough guarded on both fides ; ſo that notwithſtanding 
this protuberant reception for the Condyles, yet their diſlocation 
prevented on the _— the extremity of the Os 2ygoma- 
ticum x, and on the inſide, by a hollow, and then by a pro- 
tuherance in the bone; and this contrivance ſeems very much to 
kelltate the motion of the jaw; for had this Sinus been ſo pro- 
portionably deep, however ſuperficial it might have been, as in 
human ſubjects, its motion had not been ſo free, as we obſerve it 
is; for by this ſemicircular ſuperficies, the Condyles have the 
more room to move backwards, and the lower jaw to be depreſ- 
ſed, that it may move forwards, and preſs the aſiment againſt the 
upper teeth, with the greater force; the muſcles likewiſe prevent 
it falling too much back, and the Os 2ygomaricum, its inclining 
too much to either ſide; above the large proceſs of the Os man- 
ile, which is articulated with the Os 2ygomaticum, lies the ori- 
ce of the Meatus auditorius k Fig. 3; which being oval, is an 
Inch long, and half an inch broad; between this external ori- 
fice, and the Proceſſus petroſus the Meatus is > oe long ; 
by means of this larger Sinus on each fide, the of the ſcull 
js contraſted in ſuch a manner, that from the hole 4 Fig. 4 
lown towards the root of the teeth 3, 4, which is nine inches, 
he breadth is but ſeven inehes and 4; the extremity of the 
pony part of the aqueduct downwards, the baſe of the ſcull is 
ompoſed of two caverrious bones, about two inches and a half 
wa with a large Sinus in the middle 8 three inches and half 
diameter; at the end of the Sinus for the fleſhy part of the 
3 and at the root of the teeth four inches and a half; 
hs Sinus, after it is become two inches deep, terminates in the 
ang ; this paſſage is eight inches long, and two inches and a 
alf broad, with the Vomer u in the middi, extending from 
tence to the root of the trunk eight inches; the back-part of 
us Vomer is ſharp, and thin, but its fore-part is thicker, con- 
ling of two N Dr. Moulins, upon obſerving the 
ngue, is of opinion, that the elephant breathes by this paſſage 


| his ff. 0 . . 
ru paſſage was proportionably more patent in this animal, than 
ay other, only it ſeemed to be yl an direct; for as in other 
| Rrz animals 


; this Sinus is — oo all depreſſed, it is rather protuberant, 


nly, and not by the mouth; but Mr. Blair did not find, that 
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trunk the elephant ſucks up any Hauer it bas occaſion for, which 
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animals this hole communicates with the root of the noſe, 2nd 
the boge — the air, at its exit, another direction, ſo here the 
fore aud back · part of the Choang are directly oppoſite; but they 
the trunk itlelt gives the air 1 ifferent direction, than in 
the bones of other animals; indeed, there is one argument tha 


ſeems to ſtrengthen Dr. Aoulinss opinion z viz That by th 


it afterwards empties into the mouth; and fo by drawing in the 
air, it can keep firm in its extremity, any thing it takes hold of; 
however the abjeftions formerly adyanced againſt this opipic, 
{em to be of F weight, than the arguments here propoſed, 
are for it; theſe two cavernous bones on each fide the. Ghogng ar 
filled up from the two firm, folid, white, weighty 3, 4; 
the poſterior of which does not grind, but ſerves for a wedge, a 
it were, to hay that before it, 3, firm in its place; this tooth 
runs obliquely backwards three —— from the fore: tooth; tha 
rt of it, which is without the jaw-bone, is halk-round, being 
ix inches in ſurface, from its root on the one fide to that on ths 
ather, and poliſhed, and ſmooth. like glaſs; how. far this tooth 
or the other might go up he could not tell, nor give any account d 
its ſhape within the bone, unleſs he had broken the ſcull; only be 
obſerves that the Alveol; of the teeth, eſpecially, that which ca 
rained the hinder teeth were very thin; the length of each of the 
teeth is ſeven inches; theſe teeth are not alike on both {ides ; i 
1 

k 


* 


that on the right fide is but an inch without the Alveobus, throy 
out its whole extent on the outer fide, and on its inner Ade. t 
protuberant an inch at its fore · part, and two inches af its back 
part; whereas, that on the leſt fide is protuberant only an jnch befor 
on the outſide, and three inches behind, [where it forms a kinda 
angle, as it is joined with the hinder tooth; and on the ouths 
it is protuberant half an inch before, and two inches ; the 
tooth, 2, on the right fide grinds with that of the lower jak, 
throughout its whole extent; whereas, that of the left, 3, alt 
it has run back ſix inches, runs up with a half round ſurface ty 
inches, before it is joined with the hinder tooth; Dr. Aloufinsn 
like manner takes notice of this difference between the thi 
fituation, and dimenſions of fhe right tooth from the left in 

elephant that died at Dublin; for he ſays, the ßen of t 
teeth of the nigh upper Jaw 1s four inches, but that of the opp 
ſite only three; and the two outward, or fore · teeth of the upp 
jaw were ſomewhat longer than thoſe of the lower; the Dr. tak 
vo notice, whether the hinder teeth of the re jaw grind, « 
not; but in Mr. Hlair's ſuhject, not only both the hinder if 


le 


' 


( 


, 
' 
: 
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lo not grind, but likewiſe ſome of the fore-teeth of the left fide; 
e chele teeth, as the Dr. well obſerves, are all Molares, being two 
inches broad, and that part wherewith they grind, fix inches and 
z half on the right fide, and five and a half on the left; their 
hs WY furfice, tho flat, is very unequal; for they have alternately 
th WM placed (roaming Toon right to 75 a cavity, and then an emi- 


race, and this latter is ſurrounded by a rough protuberant bor- 
cer; there are nine cavities, and as many undulated eminencies; 
of, bich ſeems to agree with what Mr. Ray obſerves; viz. That 
on theſe teeth have eight or nine parallell undulated lines in their 
fd, face; the ſituation of theſe teeya ſeems to Mr. Blair to be 
are Wpcculiar to this animal; for inſtead of running from the —— 
de lower part, as in other quadrupeds, they run from the fore 
dhe hinder part, as in human ſubjedts, heing: proud at 
an inches diſtance, at the beginning, or fore part, and.. .. inches, 
thy Wet their hinder part; from the fore - part of theſe teeth the Os 
endet runs down. . . . inches, having the divifion 10, mention- 
the Ed above, in the middle much enlarged ; as to the thickneſs of 
ais bone, it correſponds to the tuſks, which are implanted in 
nt of ech fide thereof; it ſeems to be placed in this manner, on two 


y be counts. 1, That it may anſwer to the diſtance, or cover that 
an of the lower jaw, which runs between the fore-part of the 
f the rioders above, cc, Pl. VIII. Fig. a, and the proceſs at its lower, 
zu adle part, e. 2. That it may give room, as has been above 


dblery \ be the trunk to reſt upon, leſt it ſhould diſcommode 
de mouth. 5 


The lower jaw conſiſts of one large bene, with fore and hin 


ack 

fore cr part, and five proceſſes; vis. two Condyles 4 à Fig. 2, 3, 
nd oP" proceſſes of the Corona bb, and one proceſs of the chin e; 
ce articulated by a double Arthrodia with the upper jaw, as 


all other animals; the two Condylss a a, are 12 inches diſtant 
clulive ; their ſurfaces ate convex, both from right to left, 
much is three inches and a half, and from the fore to the hin 
kr part, which is two inches ; they are received into the Sins 
the upper jaw x, Fig, 64, which as bas been ſaid, is five 
ches and a half, ſo that they have room enough to move in 
llication;z the ſmalleſt part of the neck, below the Condyle, 
three inches from the fore to the hinder part; from-whence de- 
ending three inches, it becomes fix inches broad, 5 Fig. 3. and 
o inches thick at its back part, where it forms an obtuſe angle; 
om whence running forwards at its outer fide two inches, it be- 
ns to form a Sinus for the inſertion of the muſcles, that move 
© jaw ; this Sinus, running forwards four inches more, termi- 
nates 
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nates in a ſharp edge of the bone, which deſcends to form the 


proceſs of the Corona bb; this Sinus is eight inches fron 
the upper to the lower part; at the upper part of the Proceſſy 


| corone# it is eight inches broad from the fore-part, where j 


1s ſharp, to the hinder part, where it is thick and obtuſe, and x 
its middle nine inches and half, 5b Fig. 4. the 2 
from the upper to the lower part is fix inches, with a femicircyly 
edge, as it were, but ſomewhat more protuberant, where it y 
not fo ſharp as the upper margin; in the inner fide of the ſane 
rt of the bone, we find, deſcending ſeven inches from the cap 
yle, till we come a little below the aforeſaid obtuſe angle, the 
beginning of a large hole 5 l, Fig. 3. three inches an a hf 
long; viz. From the firſt forming of its Sinus to its lower 
and an inch and a half broad; this hole is for receiving the wc. 
{els that form and nouriſh the teeth; here the jaw begins to he 
about four inches thick behind, being convex in its back-pat;i 
from whence running four inches forwards, it inclines about tw 
inches and a half inwards, where it forms a large Sinus for the i 
ſertion of the Maſſeter muſcle, which could not be repreſent 
in the figure, becauſe the outſide always obſtructed the view: 
the infide ; this Sinus deſcends obliquely nine inches from te 


neck of the condyle, till it comes to the root of the teeth, cM 


which ſpace does not appear ſo large in the figure, becauſe ofth 
poſition of the jaw; and from the fore- part of the Corone bat 
wards, till the jaw become thick, five inches and 4; from tit 
back-part of the jaw, at the aforeſaid obtuſe angle, till you con 
to rhe point of the Proteus Ments B, in a trait line, s 1 
inches; the arch of the poſterior ſurface from the ſame angle, til 
you come in a line with the beginning of the teeth, or lot 
part of the Corona c, is 14 inches and a half; from ben 
meaſuring outwards from the root of the teeth, it is thy 
inches to the aforeſaid lower - part of the Corona, from thence toll 
middle of the back part is ſive inches; and from the root of tit 
tee th at the external part to the ſame place at the internal pat 
18 16 inches, and here the jaw is about four inches thick behind 
at the joining of the two teeth ſtrait downwards, it is fix inc 
and a half, and here it inclines gradually outwards for above tin 
inches; whereas its inner ſurface is almoſt plain, or at leaſt i 
for the ſpace of four inches; and then below, it inclines three i 
ches 5 outwards, forming an arch in its progreſs; the j 
c, is at the thickeſt, ſtrait downwards from the loweſt pan 
the Corona; and here it begins to run obliquely forwards, f 
meeting with the ſame part of the bone from the other fide, 
tell 
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terminates in the Proceſſus ments, e, Fig. 4 5, Fig. 2. which 
runs obliquely outwards, and ſeems very proper for defending che 
mouth from the inconveniencies of the trunk, which would prefs 
mo much upon it, by its weight, were it not defended, 

that part of the Os palati, which runs down from the teeth in 
the upper-jaw, upon which it reſts; and by this Symphyſis, or 
Proceſſus ments, B, e, which keeps it ſtill inclining downwards, 
od ſuffers it not to bend inwards: Add to this, that this pro- 
may ſomewhat aſſiſt the Proboſci s, in its elevation, when the 
nimal bending the head a little forwards may make the point 
ſh, or beat up the Proboſcis from above it; as the lower- part 
the jaw in its progreſs forwards runs obliquely downwards, fo 
he upper part at the root of the teeth runs ſtrait forwards, or 
ther inclines a little upwards, ee, Fig. 2, 3; ſo that where- 
it is only fix inches and a half from the upper to the lower 
art, at the joining of the teeth, now it is ſeven inches and 3 
trait downwards, and here its ſurface is more plain; for before it 
u convex and ſemicircular, as it were; but all along the edge 
the Hinus for the lodging the tongue de, to the outermoſt point 
the Proceſſus Ments, it is nine inches: Now we conſider the 
ner part from the place where we left it, and find it ſtill more 


AS. EMST CSS 2. 


m kin; where meaſuring from below the aforeſaid joining of the 
td tecth ſtrait forwards, it is four inches on each fide, till both 
oft et in a ſemicircle F Fig. 3. about three inches diameter at the 


rer · part, and ſomewhat nearer at the root of the teeth; after 
has run two inches upwards, it runs {trait forwards with a con- 
x ſurface, four inches thick; from thence it aſcends four inches 
re to the root of the teeth d, Fig. 4, this Sinus is for lifting up 
tongue, which is very narrow and pointed: The condyles arc 
inches diſtant incluſive; whence the bone running downwards, 
| fomewhat backwards three inches forms an obtuſe angle, 
uch is 1) inches excluſive diſtant from its Pa and here the 

begins to ſwell by degrees to a confiderable thickneſs; from 
e ( gradually eight inches, it is 18 inches diſtant; 
| thence incl ining obliquely forwards eight inches more, it 1s 
inches diſtant; inclining ſtill more forwards to the baſe, where 
two bones meet, the bone becoming ſtill thinner, it is nine 
bes; from which on each fide, till you come to the Proceſſus 
iti, it is ſeven inches; this far as to its back- part; now as to 
fore-part, firſt there is the condyle aa, Fig. 4. then there is 
larp ſpine, which runs obliquely to the Corone bb; from 
"ce to the root of the teeth it is thicker, and of a ſemicircular 
1: oppoſite to this the bone begins to {well at its outer oo 

a 


320 MEMOIRS off 7he 


and becomes plain at its inner fide ; that is to ſay, thatwhid 
regards the mouth, and that which does not; its ſurface 
ſides is very ſmooth, with a great many holes for the ingreſs a 
egreſs of the blood · veſſels, which nouriſh the bone ; and at h 
fore · part, it has two large holes for the Aſaxillaris inferior 4 
Plate V1I. Fig. 1. or branch of the fifth pair of nerves, which x 


diff at the roots of the teeth. 
here is immediately below the Coronæ, or near thereto, ba 


in human and animal ſubjects, a Pretty large hole in proportion 


to the bulk of the animal, for the emiſſion of a branch of f 
external carotid artery, jugular vein, and fifth pair of ner 
called Maxillaris inferior; which are diſperſed: in the roogd 
the teeth for their nouriſhment, and for giving them that exqy 
ſite ſenſation of pain, which thoſe ed with the tooth 4 
are very ſenſible of; and in this hole, in ſheep, calves, and ot 
uadrupeds, eſpecially ſuch as are young, as alſo in childh 
fore the ſeventh year, and even afterwards for ſome time, þ 
the cavernous part of the bone, where the teeth do not penetm 
the jaw, there are rudiments of teeth to be ſeen; cavernous 
that extremity, which is towards the baſe (wherein the Ig 
ments, that keep the root fixed, are firmly impacted) and {ali 
at the other extremity ; ſo from the above-mentioned large hal 
in this animal, Mr. Blair obſerved ſeveral of theſe rudiments 
teeth, lying in layers, or rather placed 75 ndicularly acroſsth 
bone of each other's fide, from the hole þb N till th 
teeth began to appear; thoſe that were placed neareſt the hk 
were ſmaller, not exceeding an inch in breadth, and half an nd 
in length, s. e. from above downwards, cavernous at the lower i 
back part (for the reception of the ligament, which is $98 ls 
by two thin hard Zamine) and ſolid at the other; thoſe neard 
the hole were interſected two or three times by mermbrane 
whereby they could be disjoined ; but after he had extracted 
veral, he found no more any ſuch ſeparation, but that they wt 
entirely cavernous from the right to the left ; each of them m 
inveſted by a membranous tunicle, a Perioſteum, as it were, al 
had ſomething. reſembling a cartilaginous ſubſtance betwet 
them; their ſurface is very unequal at the orifice, where they t 
ceive the ligaments, and veſſels c, as if they had been fuldedu 
into ſeveral :Plice, and afterwards taken aſunder; and from! 
there run ſeveral ridges and furrows þ, from one extremity tot 
other; where the ligaments ceaſe, they become exceeding fol 
and ponderous, and at their upper extremities, ſemicircular, # 


ſometimes they are formed into digitations a PL IX. Fi. 1; ys 


on boch 
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18 proach to that part of the bone, where the teeth appear, they 
> agen the Perioſteum, by which they were Aifngviſhed, 
unite cloſe together, fo as to form one bone; it is obſervable, 
that at their upper extremity, there is a Lamina, which being 
convex towards the jaw, and concave towards theſe rudiments of 
teeth, knits, as it were, their ſolid extremities together, from 
which it is alſo ſeparated by an intermediate membrane at firſt; 
but afterwards that diſappearing, this Lamina conjoins them at 
the extremities, in the ſame manner as at the ſides, before th 
appear without the jaw; and thus Mr. Blair ſuppoſes, the ſe 
teeth to be formed ; and it is by theſe, he is perſuaded, the jaw 
becomes {0 ponderous, and thick; and what confirms this - 4 
nion is, that the hinder teeth of both jaws (for he does not doubt, 
but that theſe rudiments of teeth are likewiſe in the upper jaw) 
before they come to grind, have their upper parts ſemicircular; 
and that both before, and after the formation of the grinders, the 
lines of theſe rudiments appear plainly like ſo many ridges 4e, 
Pl. VIII. Fig. 4, with intermediate furrows, where they had for- 
merly been diſtinguiſhed by membranes; and he ſuppoſes, tho 
they are united at the upper extremity into one aal bone, yet 
that at their lower extremity they have ſtill the ſame cavities fo 
the reception of the ligaments, and veſſels, as formerly; and this 
opinion is confirmed by Tentzelins's account; the lower as well 
u the upper jaw, has four teeth, two on each fide; de, Fig. 2, 
3 all Molares, but no Iuciſores, or fore- teeth; the hinder teeth 
are eight inches, and the fore-teeth not four inches diſtant, be- 
tween which is placed the Sinus de for the tongue; and it is ob- 
frvable, that from thence to the bottom, the Sinus is contracted 
in ſuch a manner, as to be only an inch broad f; the hinder tooth 
on the right fide is four inches, and on the left five inches; half 
their ſurface, where they begin to appear, is ſemicircular, with 
the above-mentioned ridges and furrows, running tranſverſely, 
four on the right fide and five on the left ; the other half has 
five of thoſe eminencies (of which above, when ſpeaking of the 
upper jaw) where it grinds, and four on the kt; each of the 
bor teeth is fix inches long, with fix or ſeven of the above- 
mentioned eminencies, and as many depreſſions; the hinder teeth 
of Dr. Monlins's elephant ſeem to have been of an equal length 
01 both fides, and much longer than the fore- teeth; it is obſerv- 
able, that the ridges at the fides correſpond to the eminencies, 
whcre they grind, and the furrows to the depreflions ; the teeth 
« the lower jaw exceed thoſe of the upper, about two inches in 
length, by which it appears, that the motion of the lower jaw 
Yor, V. N* g SC muſt 
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muſt be very conſiderable in maſtication, and that the elephat 
. moves the jaw, moſtly from the hinder to the fore parts, ay 

ſcarcely from one fide to the other, as in animals, that rumi 
or chew, the cud z theſe teeth are the firmeſt, moſt ſolid, ay 
weighty bones of any animal, yet known, and are as good iyon, 
as the tuſks themſelves : Mr. Blair ge- whether theſe rud; 
ments of teeth may not be ſuppoſed, in proceſs of time to di 
ſcend, and expel thoſe already formed, and ſucceed in thei 
room; and if not, what may be their uſe ? As to the firſt que; 
it is true, that children have two og of teeth, tho" not equi 
ſolid; the ſecond range expells the firſt, at, or about ſeven yew 
of age, and ſucceeds them; the firſt being only ſo many ſheath, 
or covers, whereby the ſecond, being yet but a ſoft mucilaginoy 
ſubſtance, are defended from external injuries, till in proceſs 
time they have attained to a ſufficient hardneſs; and there 1 
| 2 difference in the teeth of ſome quadrupeds; ſuch as youy 
rſes, whoſe foal, or colt-teeth, as they are called, have fone 
marks, which are obliterated after a certain period of years; b 
that it would. ſeem, if theſe teeth are not expelled, yer tha 
their ſurface is gradually worn off, and inſtead of that, their ro 
increated, and the teeth themſelves undergo ſuch an alteration, 
that their age is no longer known by theſe marks; Mr, Blair bu 
already obſerved, that there are ſeveral ridges and furrows in the 
recth of this animal, which ſeem to prove, that theſe rudimem 
have coaleſced aud become one tooth; but whether the rudimenz 
which have not yet appeared without the jaw, do even expe 
thoſe, which have appeared and ſucceed them, is the queltia; 
no experiment having been yet made concerning their produttin 
in this animal; the period of time that elephants Jive, and the 
age of this Mr. Blair treats of, being unknown, no poſitive deter 
mination can be given in this matter; yet he is apt to belien, 
that theſe teeth, as well as the rudiments, have been from ther 
firſt formation, and that becauſe. 1. The jaw-bone adhere f 
firmly to the teeth on both ſides, as ſoon as they appear; andthe 

place of their roots is ſo well known (by the protuberance on 
outfide of the jaw) to be enlarged within the Alvedli, that it 
does not ſee, how they' can be expelled by a ſucceeding {et 
2. When one {et of teeth expels the other, the ſecond is uſual 
below the firſt, and not placed in the ſame line, as theſe her 
are; and this leads him to enquire, what may be the uſe d 
theſe rudiments ; and this he ſuppoſes to be 1. In order to fill i 
the cavity of the lower jaw. 2. By their weight to add ſtreng 
in maſtication. 3. That there may be ſo many different * 
. ; a | 


vedge, for keeping the teeth firm in their ſockets: For the 
frlt, it was convenient, that the lower jaw ſhould bear an 
equal proportion in its bigneſs to the upper, and have ſuffi- 


2 


— 


2 


ind if of a proportionable bigneſs, then the bone muſt be 
either alt os ſolid, or cavernous, and filled up with ſome 
other ponderous ſubſtance ; for, if ſpongy or cellulous, then 
it would have been too light, which would have been very in- 


1 


— convenient; as to the ſecond, the weight is of conſiderable 
th, WY moment, for the more exact attrition of the aliment, which 
now WY is here _— becauſe the tongue of this animal is both 
& mall and ſmooth on its ſurface, without thoſe ſharp cartilagi- 
ui du Papille, thoſe animals are endued with, whoſe teeth 
ou are not ſufficient to grind their food; as to the third, he ima- 
one fines that theſe rudiments, with their intermediate mem- 
: (branes, may be the more helpful to the teeth in their mo- 
duo, (if they have any) or in their preſſure, than if the fur- 
wan rounding jaw had been one entire continued ſolid bone; as to 


n, ofthe fourth, a hard and ſoft ſubſtance, placed alternately, is 
u certainly more convenient for keeping any thing firm, than ei- 
ute ber of the two alone; for, had they been hard ſubſtances, 
pens tbat lay upon each other, then neither would yield to the 


tain ſo well the preſſure they receive, nor keep any thing 
ſo firm, as if they had ſome intermediate ſubſtance ; in a 


word, be the uſe of theſe rudiments what it will, the teeth, 
dend they together, have rendered this ſo ponderous, as to 
. amount to 45 pounds weight. | | 
ier 


teu Continuation of the "_ of an Elephant, by the ſame 
res f Phil. Tranſ. N“ 327. p. 117. BY 
ate As there is no animal, in proportion, "that has a greater 
n thc quantity of brains than man, ſo there is npne that ſeems 


have leſs than the elephant; in the one, it was ſo ordered 
the wiſe governour of all things, that they might be ſut- 
icient for the generation of ſuch a quantity of ſpirits,' as are 
quifite for the performance of the rational and animal 
actions; and in the other, had the quantity of brains been 


i f reater, the Principia Nervorum had more divided; 
engü dar, inſtead of being requiſite, they had been vaſtly incon- 
nes euent; becauſe the nerves could not ſo well receive the 


pits diſperſed in a larger maſs, as now when contraſted 
i 2 within 
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At the teeth in their motion, and, 4. To ſerve inſtead of a 


cient room for the inſertion of the muſcles fit for its motion; 


preflure ; and if ſoft, tho they yielded, yet they would not 
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within narrower bounds ; and ſuch a contrirance 2s this he. 


ing requiſite, the interpoſing ſuch a vaſt diſtance between the 
two tables of the skull, as ſhall be ſhewn hereafter, is a ſtu- 
endous piece of mechaniſm : There are, as was obſerved 
above, ſeveral Lawmine, h h, Pl. VII. Fig. 2. to be ſeen in the bot. 
tom of the hole for the root of the trunk; theſe Laning, 
taking their origin from hence, run backwards in a parallel, 
and ſometimes an oblique line, to the ſecond table of the 
ſcull, or that part of it which inveſts the brain; and theſe 
Laminæ, being placed either horizontally, rpendicularly, 
or obliquely, meet with and interſect each other, forming in- 
termediate cayities or cellules, d d, Fig. 65. of different mag. 
nitudes, poſitions, and figures, according to the intermediate 
walls. or ſides of which they are compoſed ; ſo that, tho? Dr. 
Aeulins, and after him Tentzelius, ſeem to aflert, that they 
were moſtly triangular ; yet Mr. Blair obſerved them quz- 
drangular, pentagonal, hexagonal, and rectangular, and even 
ſametimes ircegalar.; theſe cells run from the outer table, or 
external parts of the skull, 2 4 to the inner table, or ſeat of 
the brain, %, and communicate with each other by. pretty 
Large, holes, towards either the inner or outer table; and fame- 
times two, meeting together in the middle, form a third; in 
word, as there is no certain rule obſerved in their figure, 
ſo neither is there any in their communication; the ſpace 
they fill up, between the two tables before, is 11 inches, at 
the ſides eight inches, towards the back part but three inches 
and at the hole o, Fig. 6. forthe ſpinal marrow, both, table: 
meet together; ſor the brain is placed in the lower and back 
part of the ſcull; all theſe cellules were empty, and only 
covered over with a thin membrane; Dr. Moulins obſerve 
that there are ſeveral blood · veſſels, beautifully diſſemisated 
throughout the ſurface of theſe cellules, with different div 
rications; and Tentæęlius ſays, he obſerved ſeveral lingamens 
of veſſels, after the ſame manner; this was not at all to. be 
obſerved in Mr. Blair's ſubject, nor way there ſo, much as the 
veſtige of a veſſel to be ſeen, the reaſon of which he ſuppoſet 
to be this ; vis, that finc the. go Was burnt, and the gt 
gyerwhelmed with earth, both ſuffering violent deaths, the 
uſt have had vaſt ſtrugglings, as Dr. Aioulins and Tentaeliu 
both affirm; by which violent motions, the blood. muſt hate 
been propelled with a vaſt force from the larger trunks to 
lmaller capi}arigs, where it diſtended the veſſels, and re 
dered them pexceptible to the fight, after the death of t 
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mals; whereas this ſubject, having laboured under a lan- 
— diſtemper for ſome time, as appears by the Polypus 
— in the heart, and other veſſels, the motion of the bl 
muſt have been very languid, and ſcarce able to convey. itfelk 
to theſe capillaries, ſo that the fides of the veſſels being col - 
lapſed, they became imperce ö ible; but what is More e- 
markable, 1s, that not ſo — 2 any of the furrows, which 
theſe veſſels might have made in the Lamina, appeared at 
all; and yet the furrows were ſtill very evident in the bones 
{ound in Ger with the blood - veſſels, containing the dried 
blood, cloſely glu'd to them, and turn'd of a yellowiſh oo 
bur, and that, perbaps, after ſome thouſands of years, as 
lemelius obſerves ; it is true, that upon viewing the cellyles. 
more narrowly, Mr. Blair found all their Lamina full of 
ſmall holes of an indefinite number, and irregularly placed, 
through which theſe veſſels ſeem to have paſſed from one 
cellule to. another : fo that, tho* not {6 obſervable, yet vo 
doubt they were diſperſed thro' them in this, as well as in 
other elephants, 

As to the uſe of theſe cellules, there have been ſoveral opi- 
nions advanced about them; as, 1. That fince the elephant 
has been obſerved to fuck up a great deal of water by the 
rrobeſcis, poſſibly that water is received into theſe cellules, be- 
cauſe of the communication they. ſeem to have with the Bro- 
ſcis ; and that thereby they cool theis brains in hot coun- 
tries, where they abound. 2. That fince the elephant has a 
rery acute ſenſe of ſmelling, they think that the olfatory 
nerve is diſſeminated (after it has paſſed the Os Erhmoildes} 
throughout the fine membranes that cover the Lawime. 
which form thoſe cellules, 3. That theſe cellules, being in- 
terpoſed between the two tables of the ſcull, only ferve to 
render tho head leſs weighty : As to the firſt, admitting that 
the water could þe received into theſe cellules, which, from 
their poſition at the root of the trunk, it is plain it cannot, 
tere being no muſcular ſubſtanco to oxpel theſe waters, we 
cannot ſuppoſe this to be their uſe. As to the ſecond; opinion. 
the olfactory nerve, after it has paſſed the Et hmoides, does 
not at all communicate with thele Laminæ, but penetrates. 
the Os Vomeris, from whence the cartilaginous Septum of | 
the Proboſcss ariſes ; ſo that, theſe cellules can be no; ways 
aliting to that end, the ſenſation of ſmelling being chiefly 
performed in the Proboſcis, and not by the fibres of the ol- 
ubory nerye diſſeminated in theſe Laminæ; which here 
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are quite otherways diſpoſed than in men, Oc. whoſe 
Tana Spongioſæ are 5 — in the 29 e noſe, 6 
that the air muſt affect them, before it reach the 0 
1 whereas, here the Laminæ are ſituated in ſuch à man 
ner, that the air afſects the olfactory nerve as ſoon as it ca 
affect them: The third opinion ſeems more probable to Mr, Blair 
as alſo to Dr. Moulins, and that upon ſeveral accounts; as the 
conſideration of the ſmall extent of the ſeat of the brain, 1 
which did the reſt of the head correſpond, it would have hat 
no proportion to the body; nor could the muſcles, fit for moving 
the head, have ſufficient room for their inſertion, nor the .P7q. 
boſcis for its origin; ſo that there way a neceſſity for interpoſing 
ſome diſtance between the inner and outer table of the ſcull; 
now, this diſtance muſt be filled up with ſome intermediate ſub. 
ſtance, and had that been either carnous, or oſſrous, whether 
ſpongy or ſolid, or (as ſome ſuppoſe the Sinus frontabes, mail 
tares, and baſilares in human calls to be) mucous; ſhould either 
of theſe have filled up ſuch vaſt bounds, the head would ba 
been rendered too weighty ;. therefore it is wiſely ordered by p- 
vidence, that there ſhould be only thin Laminæ of bones diſpo 
ſed in ſuch a manner, that the outer table of the ſcull may be 
the more ſtrengthened for ſupporting the weight of the muſeles d 
the head, lower. jaw, and Proboſcis adhering thereto; that it moj 
have a communication with the inner table, and that the __ 
between theſe Lamine may be empty, leſt by any intermediate 
ſubſtance, the head had been too heavy, as is ſaid, and the inet 
table ſo burdened, as to preſs too much upon the brain, which 
might have diſturbed the animal œconomy; a ſtructure analogou 
to this, we find in oxen, which have the ſame cellules between 
the two tables of the ſcull; eſpecially towards the horns, whoſe 
flints, as they are called in Scorland, or the bony ſubſtance, 
whereby that part of the horn, which is towards the head, is fil 
are likewiſe cellulous; leſt by their weight, together with thi 
of the horns, they ſhould prove uneaſy to the head: But del 
by theſe vacuities, which are all placed in the upper, andfors 
part of the head of the elephant (for the brain, and Zlevatore 
capitis are ſufficient to depreſs its back parts) it ſhould: be rw 
dered fo light, as not to be equally — or kept ſteady; tht 
teeth both in the upper and lower- jaw, are render d thus weighty 
to be a counter-balance thereto. — 1 (Re 
The inner ſurface of the ſcull, in ſhape reſembles a human on 
but more ſpherical, being from right to leſt 10 inches, from tit 
tore to the hinder part nine inches, and from the W the 
| we 
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Jowerpart at the anterior Fuſſa ſeven inches; between the middle, 


be inches, and at the poſterior part, or ſeat of the Cerebellum 
bur inches and a half; it has four Fuſſæ, and five eminencies; the 
WY anterior Foſſe bb, Pl. VIII. Eig. 19. is circumſcribed by the ſore · part 
„(che inner table of the ſcull, before, and by the two anterior emi- 
| WY cences cc behind; here the brain ſends forth its largeſt production; 
„be at the hinder part, this anterior 5 is deprefled ſtrait down- 
BY yards near two inches, where the Os Zrhmoides begins, which is 
vB of a fingular ſhape and ſtructure; for from the fore-part of the 
Aar of * brain in the middle, there is here, as in moſt ſculls, 
( eminence that runs obliquely downwards, till it begins to 
„orm the Criſta Galli d, ſo call'd in human ſubjects; this Criſta 


Galli, divides the O: Erhmoides into its right and left part; it 
b thick and broad at the baſe, from whence it ariſes on 
ach fide, till it begins to form a Crena, which is perforated by 
tee pair of holes; and then there ariſes a ſmall Spina d in the 
middle; at the anterior extremity whereof, it reaching further 
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er ha the Et hmoides, there is another hole; from this Criſta Galli 
elan on each fide, ſeveral prominent convex lines, ſome obliquel 
0- Wards, others obliquely backwards, and others tranſverſſy; cac 
0- Wef which is branched out twice or thrice towards the circumfe- 
dere, which could not be repreſented very lively in ſo ſmall a 
Are; theſe lines have ſome few perforations, running from 
er higheſt part, but moſt of them are between their interſtices, 
ce WW here = are beautifully diſperſed after a certain kind of order, 
ei boch I1kewiſe could not be ſhewn in the figure: The Os Erb- 
net des is not unlike a heart, as it is uſually repreſented, being 
ag rover at the hinder-part, where the anterior Fuſſa runs ſtrait 
duden from the fore-part of the Sella Turcica u, and broader at 
* e fore · part of the bone, which runs obliquely upwards there- 
0 


um; from the fore to the hinder part it is three inches and a half, 
from the right to the left four iuches; its circumference is not 
together circular; the peculiarity of this ſtructure gives ground 
enquire into its reaſon, and the acute ſenſe of ſmelling, with 
lich according to all authors, this animal is endued ; in molt 
er animals, neither is this anterior production of the brain ſo 


un, the perforations of the Os 2 ſo many, nor its extent 
yo large; but in animals of an acute ſenſe of ſmelling, beſides the 
t 


wrations of the Os cribroſum, there are ſeveral ſpongy Lamine, 
ich ariſe from its lower part; each of which is ſupplied wich 
nicles, wherein ſeveral branches of the olfactory nerve are vari- 
ly diſſeminated; and theſe Zamine are ſet very near each 
Kr, reſembling the teeth in a comb, or the Lamellæ in the 
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are quite otherways diſpoſed than in men, Oc. whoſe a 
Lamine Spongioſæ are fituated in the root of the noſe, 6 ; 
that the air muſt affect them, before it reach the 0 
ys as ung whereas, here the Laminæ are fituated in ſuch à may 
ner, that the air affefts the olfactory nerve as ſoon as it en 
affect them: The third opinion ſeems more probable to Mr, Blair 
as alſo to Dr. Moulins, and that upon ſeveral accounts; as the 
conſideration of the ſmall extent of the ſeat of the brain, t 
which did the reſt of the head correſpond, it would have had 
no proportion to the body; nor could the mulcles, fit for moving 
the head, have ſufficient room for their inſertion, nor the P-. 
boſcis for its origin; ſo that there way a neceſſity for interpoſig 
ſome diſtance between the inner and outer table of the ſeull; 
now, this diſtance muſt be filled up with ſome intermediate ſub. 
ſtance, and had that been either carnous, or oſſrous, whether 
ſpongy or ſolid, or (as ſome ſuppoſe the Sinus frontabes, 'maxil 
tares, and baſilares in human {calls to be) mucous; ſhould either 
of theſe have filled up ſuch vaſt bounds, the head would bar 
been rendered too weighty ;. therefore it is wiſely ordered by Pu- 
vidence, that there ſhould be only thin Laminæ of bones diſpo 
ſed in ſuch a manner, that the outer table of the ſcull may be 
the more ſtrengthened for ſupporting the weight of the muſeles d 
the head, lower. jau, and Praboſcis adhering thereto; that it may 
have a communication with the inner table, and that the f 
between theſe Lamine may be empty, leſt by any — 
ſubſtance, the head had been too heavy, as is ſaid, and the inner 
table ſo burdened, as to preſs too much upon the brain, which 
might have diſturbed the animal œconomy; a ſtructure analogou 
to this, we find in oxen, which have the ſame cellules between 
the two tables of the ſcull; eſpecially towards the horns; who 
flints, as they are called in Scorland, or the bony ſubſtance 
whereby that part of the horn, which is towards the head, is fill 
are likewiſe cellulous; leſt by their weight, together with th 
of the horns, they ſhould prove uneaſy to the head: But bel 
by theſe vacuities, which are all placed in the upper, andors 
part of the head of the elephant (or the brain, and Elevatort 
capitis are ſufficient to depreſs its back parts) it ſhould be m 
dered fo light, as not to be equally poiſed, or kept ſteady; the 
teeth both in the upper and lower- jaw, are render d thus weighty 
to be a counter-· balance thereto. N 

The inner ſurface of the ſcull, in ſhape reſembles a human on 
but more ſpherical, being from right to left 10 inches, from tit 
tore to the hinder part nine inches, and from the N the 
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Jowerpart at the anterior Foſſ ſeven inches; between the middle, 
fye inches, and at the poſterior part, or ſeat of the Cerebellum 
fur inches and a half; it has four Foſſæ, and five eminencies; the 
anterior Fo ſſæ bb, Pl. VIII. Fig. 19. is circumſcribed by the fore-part 
of the inner table of the ſcull, before, and by the two anterior emi- 
nences cc behind; here the brain ſends forth its ws * production; 
for at the hinder part, this anterior Hofſe is depreſſed ſtrait down- 
wards near two inches, where the Os Ethmaides begins, which is 
of a fingular ſhape and ſtructure; for from the fore-part of the 
{eat of the brain in the middle, there is here, as in moſt ſculls, 
mn eminence that runs obliquely downwards, till it begins to 
form the Criſta Galli d, ſo call'd in human ſubjects; this Criſis 
Galli, divides the Os Erhmoides into its right and left part; it 
i thick and broad at the baſe, from whence it ariſes on 
ach fide, till it begins to form a Crena, which is perforated by 
tre pair of holes; and then there ariſes a ſmall Spina d in the 
middle; at the anterior extremity whereof, it reaching further 
than the Et hmoides, there is another hole; from this Criſta Galli 
run on each fide, ſeveral prominent convex lines, ſome obliquel 

forwards, others obliquely backwards, and others tranſverſſy; = 
of which is branched out twice or thrice towards the circumfe- 
rence, which could not be repreſented very lively in ſo tmall/a 
foure; theſe lines have ſome few perforations, running from 
cir higheſt part, but moſt of them are between their interſtices, 
phere = are beautifully diſperſed after a certain kind of order, 
Jch likewiſe could not be ſhewn in the figure: The Os Erb- 
miles is not unlike a heart, as it is uſually e being 
arrower at the hinder-part, where the anterior Fofſa runs ſtrait 
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u en from the fore-part of the Sella Turcica u, and broader at 
ne fore-part of the bone, which runs obliquely upwards there- 
oe Wm; from the fore to the hinder part it is three inches and a half, 
Xe nd from the right to the left four iuches; its circumference is nor 
ether circular; the peculiarity of this ſtructure gives ground 
zu enquire into its reaſon, and the acute ſenſe of ſmelling, with 
ea ch according to all authors, this animal is endued; in moſt 


er animals, neither is this anterior production of the brain ſo 
at, the perforations of the Os 2 ſo many, nor its extent 
large; but in animals of an acute ſenſe of ſmelling, beſides the 
rations of the Os cribroſum, there are ſeveral ſpongy Lamine, 
ich ariſe from its lower part; each of which is ſupplied with 
nicles, wherein ſeveral branches of the olfactory nerve are vari- 
ly diſſeminated; and theſe Laminæ are ſet very near each 
Kr, reſembling the teeth in a comb, or the Zamelle in the 


lower 
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Jower part of ſome muſhrooms ; both the contrivance of fe 
Laminæ, and their thick drfpoſal, are very uſeful for ſenfatic 
for whereas had this olfactory nerve ſtill continued in one tran 
the volatile ſaline particles would have only acted upon fuch $1, 
ments as compoſe the ſurface; whereas the nerve being vartouſh 
diſperſed into divers branches, and theſe branches differently d 
poſed into ſeveral furfaces, it is capable of receiving impreſſing 
Fm as many ſaline NN as there are different branche 20d 
ſurfaces, into which theſe are diſpoſed ; add likewiſe, that th 
arp edges of theſe Lamine being towards the air, they ar 
more capable of dividing the column of air, fucked in by th 
- noſe, and giving a greater tenſion to the nervous filarnents diff; 
minated in them, whereby the ſenſation is cormmunitated th 
more lively to the common Senſorium; and it is obſervable, thy 
ſuch animals as have moſt of theſe Zamine, have their ſenſe d 
ſmelling the more acute: Now, this ſtructure is only to be ſeru h 
thoſe animals, whoſe 2 intermedium and two fides of th 
noſe, conſiſt of bone, at leaſt fo far as their Tamina are extendeſ: 
but jt is otherwiſe with the elephant, whoſe Os Ethmoides in wh 
thin, and has no fpongy Laminæ adhering to its outfide, nx 
done for the Septum, or ſides, to guard theſe Lamine, whit 
would have been inconvenient ; for then the Proboſcis could u 
Have moved with the ſame facility, even from its root, as now i 
does; therefore to ſupply this defect, and ſtill to continue the 
fenſe of ſmelling ſo acute, if not more fo in this, than in man 
other animals, it 1s provided, that the anterior Foa be yer 
deep, that or! neo of the brain therein might be thegreat 
and leſt its ſurface ſhould ſtil] be too ſmall, there ſhould beeniinat 
lines, both in the Vomer, and throughout the reſt of the bone, thd 
there might ſtill be more ſpace for branching out the nerve, a1 
toceeds from its origin: There may alſo be another reaſon i 
edged for thefe protuberances, viz. becauſe the brain beiflg mor 
zendent here than elfewhere, they may ſerve as ſo many colum 
to ſupport it; leſt by its weight it ſhould preſs too much ont 
Os cribroſum, ſo that the origin of the olfactory nerve being 
much compreſſed, it might yield, inſtead of a diſtin, a wr 
confuſed ſenſation 3 and that, even within the cull, it may bed 
vided and diſperſed in ſuch a manner, in this animal, as it u 
to be without it in others; ſo that the defect of the ſpongy Zan 
nc without, ie ſupplied by this diverſity of perforations and em 
nencies in the Os cribro/um within; indeed there is ſomewhat! 
this ſtructure to be obterved in horſes ; the Os cribraſum fe 


to be proportionably as large, its pertorations as many, 
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oy Samine without, both few and thin ſet; by which that 

animal has but an ordinary ſenſe of ſmelling, and only ſuch as is 
proper for the choice of its food ; becauſe, the olfactory nerve has 
not ſuch a ſpace, wherein to be diſſeminated, as the Seprum and 
cartilaginous fides of the — afford; which ſpace 1s fo 1: 
that ſcarce a particle of any odoriferous ſubſtance can miſs ated 
ing ſome one or other of the nervous filaments; whereas in horſes, 
there being but a ſhort ſpace between the Os cribroſum, and the 
noſe, the additional furfaces of the ſpongy Laminæ, and the ten- 
fon of the bone of the noſe an both ſides (otherwiſe than in the 
elephant, who has no bone there at all) are very convenient to 
ſupply that defect; for the more extended a nerve is, the greater 
is lis ſenſation, and a bone is fitter for tenſion than either a car- 
tilage, or ay other ſoft ſubſtances are: The anterior Fofſa. b b 
Fig. 19. is from the right to the left, eight inches, and from the 
fore-part to the optic nerve behind four inches and a half, and in 
depth, i. e. ſtrait down from the SelJg Turcica, or in the middle 
between the aforeſaid holes to the bottom of the Os Ethmaides on 
each fide two inches and a half; the two middle Foſſæ are boun- 
ded before by the two anterior eminences ee, and behind by the 
two Proceſſus petroſi ss; the ſeat of the brain is here 12 inches 
in diameter ; in the center between the two anterior proceſſes 
1 the firſt pair of holes ff, at an inch diſtance; theſe run 
lquely between two eminences, where the. pituitary gland 
was lodged, called the Sella Turcica u; and theſe two proceſſes 
in human ſubjects are called Clinoides; this pair of nerves runs 
obliquely downwards fix inches, and paſſes out below the Lamina 
5, Pl. VII. Ei. 3. on each fide of the head; which forms-the upper 
edge of the Hinus for the globe of the oye, being the ſecond pair, 
called the optic nerves; theſe two proceſſes running an inch back 
on each fide, afford at the ſame diſtance, two holes more, paſſing 
n below them, which could not be ſhewn in the figure; this is 
called the Foramen lacerum, and thro' it paſs the third pair, or 
Oculorum motorii, the fourth pair, or Patbetici, the ophthalmic, 
or firſt branch of the fifth pair, and all the fixth pair gg PI. VIII. 
big. 19; the third pair of holes is at the back of the two ante - 
nor eminences, between the firſt pair, and the external part of 
the ſeat of the brain, four inches diſtant from each other A; 
ey are the largeſt of all thoſe in the bottom of the ſcull, except» | 
lag that tor the ipinal marrow, and have a peculiar ule; as men- 
ned above; vis. that they ſerve for the tranſmiſſion of the 
perior branch of the ſecond diviſion of the fiſth pair of nerves, 
nd a branch of an artery, which proceeds from the artery of the 
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Dura mater x k, being ſeparated therefrom by the bony Seprun, 
which paſſes between 1t and the hole for the third branch of the 
fifth pair i i; and running along the Crena x x, paſſes out with 
the id ſecond branch gg; the fourth pair of holes is for the 
egreſs of the third branch of the fifth pair i i, and ingrels of x 
branch from the artery uf the Dura mater; and the fifth pair i 
for the artery of the Dura mater itlelf æ k; the fixth pair is foe 
the carotid artery 4}, which is otherwiſe fatuated here, than in 

human r ae for in them it lies between the Proceſſus petri 
ſus, and the two poſterior Proceſſus clinoides, whereas here it 
hes between the Proceſſus petroſus and the center of the baſe of 
the ſcull, on each ſide, diſtant about three inches from each other; 
the ſeventh pair is for the auditory nerve m m, ring runes in 
the Proce/Jus petroſus, 8 8; and here it is obſervable, that from 
the fide of the hole, where the carotid artery J paſſes toward 
the Os perroſum, there is a hole which runs outwards about an 
inch and half, and forms an angle ; and then paſling by the fide 
of the cavity of the Tympanum e, runs ſtrait downwards, and pe. 
netrates the ſcull I; this Mr. Blair takes to be the hole for the 
Portio dura of the auditory nerve; which does not here, as in 
other animals, paſs in at the hole of the Proceſſus Petroſus with 
the Portio mollis, but as it proceeds from the brain, goes along 
the ſides of the carotid artery to this hole; this Partio dura wa 
much larger as he traced it running forwards above the temporal 
muſcle, and going to the N 97 be afterwards diſperſed n 
the Proboſcis; the eighth pair is for the internal jugular vein, ad 
par vagum, which paſſes out at the ſame hole 2 u; and the ninth 
pair is for the ſpinal marrow, of which already. 

* The external car of this huge animal lies flat, and not protu 
berant, as in other quadrupeds ; whoſe cartilaginous ſubſtance» 
capable of divers motions, performed by ſeve „ where 
by the inner ear is preſerved from the great violence of the ex 
ternal air; which on ſome occafion, _ perhaps, 1njure, 0 
break the thin, and delicate membrane of the Zympanum; it a 
alſo for this reaſon, that the Mearus is further guarded, by ts 
contortions, and oblique poſition of the cartilage at the orifice a i 
the Meatys, which only admits of a determinate quantity af ati 
ſufficient for the vibration of the membrane of the Ty 
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by which a diſtinct ſound is conveyed to the common Snariun 
whereas, did the admitted air exceed its due proportion, nothucz 0 
but the confuſed idea of found wauld follow ; fach as refembfi;, 
the ruſhing of water, &c. or that noiſe often obſerved, when , & 
3 cold, or the like obſtructions are gauſed within the car 111 J 
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2nd in man, becauſe the extetnal ear is alſo flat, not only are 
theſe windings and Aeatus's obſervable in the cartilage at the 
entry, but the AMearus itſelf is likewiſe fituated obliquely, to 
cevent the aforefaid inconveniencies ; but there is no need for 
uch a contrivarice in the elephant, the external orifice of whoſe 
Meatus is patent (being ſcarce guarded” by the cartilage) and 
ſtreight ; and its length (it reaching from the external to the in- 
ternal table of the cull) is ſufficient to prevent the acceſſion of 
wo great a quantity of air to the Bnpaum; for in its progreſs 
moſt of the columns of the air beat againſt one, or other of the 
ſdes of the Meatus; inſdmuch, that their force 1s impaired, 
and only ſo many as are ſuffiejent to convey the ſound, can reach 
the Tympanum itſelf: The Meatus auditorius then is à long, 
eight tube, or canal, fituated horizontally, and reaching from 
the outer to the inner table of the ſcull, in ſhape not unlike the 
barrel of a piſtol, but ſomewhat oval; the fides of its cavities 
a hard and folid, about the thickneſs of a wan n= from 
ig. 5. be- 
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whoſe external ſeaveral of the Lamine 
tern the two tables of the ſcull, ariſe; its ny is an inch, or 
{of ad inch in diameter; ard nine inches and a half in length, 
ing ſomewhat enlarged, as” it arrives at the Crena for the 
membrane of the Impanum Fig. 6: This Cena is two inches 
ad + in circuttference, witkin which is the 4 of the Um- 
baum, confiſting of two different ſuperficies, the one much 
deeper, and cellulous, the other more ſuperficral, and ſmooth; 
the firlt runs perpendicularly down, half an inch from rhe Crena 
of the Tympanum; its bottom is variouſly divided into ſeveral 
cellules, nor unlike a honey-comb, but diſpoſed irregularly; its 
bony Taminæ, by which theſe cellules are diſtinguiſhed from 
each other; are thickes at the top, than at the 2 
me line, two lines, or one line and a half diftant from eac 
cher, and about 4 of an inch deep; no doubt,” but theſe cel- 
uu les communicate with each other, by means of certain orifices, 
which ſerve to convey what ſuperfluous moiſture is contained in 
them; for we may reaſonably fen as in all other cavities of 
the body, that there are certain glands for ſeparating proper li- 
quors; ſo here, there ſeems to be a neceſſity for ſecreting a certain 
quantity of moiſture, fit to lubricate the muſcles of the offic 
ad facilitate their motion, as alſo to preferve the membrane of 
the Impanum from becoming too dry; this drineſs of the mem- 
brane of the Tympanum, and the thickneſs of the liquor ſecreted 
by theſe glands, are often the cauſe of a deafneſs in human fub- 
ech, eſpecially, ſuch as are advanced in years; this cellulous 
Tt 2 ſtructuie 
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ſtructure of the cavity of the Tympanum, ſeems to be very pn. la 
per for receiving of the ſaperfluous moiſture, and theſe commy. MW 
nications are requiſite for conveying, i from one cellule to another, Wt 
2 till it is empied into the aqueduct, the common receptacle of ic: 
= which hereafter : This firſt, or cellulous cavity is two inch, Wn 
| broad, and reaches from the Creng of the Tympanum to the Fry. 
| amen ovale, or entry into the Veſtibulum, which is ſhut up by 
the Stapes ; the ſecond part of this cavity e Fig. 6. 1s mon 
ſuperficial, in ſhape not unlike a pear, from a narrow beginning Wl! 
| becoming broader, and more ſuperficial ; terminating ſemicircy 
3 larly; ſmooth in the bottom, with ſeveral incurvated lines, .. 
ning a- croſs it; it reaches much farther than the YVeſtsbulum, be. Wt 
1 ing one inch, and five lines from the fore to the hinder yan, Wi: 
| and one inch tranſverſely where broadeſt ; what ſuperfluous hy WW! 
43 mour it Gntains is. diſcharged into the above-mentioned aqui" 
duct; beſides the {aid uſes of theſe two cavities, viz. to receive iſ 
2 and diſcharge the ſuperfluous moiſture, they are likewiſe wy WWW 
= beneficial, and aſſiſting to the hearing; for no ſooner is the ex. 
= ternal air modulated, and the membrane of the Tympanum mori 
4 thereby, than the ſound is conveyed by the officles to the audi. 
1 tory nerve, and the undulation continued; firſt by the Afra 
= rus 's of the. firſt cavity, and then by the Gyrs, and incuryatel 
= ines of the ſecond ; ſo that we may eaſily account for the acut 
1 lenſation of hearing where with elephants are {aid to be endued; 
| for as the tame ones are moſt exact in obeying their maſter's com 
= mands, fo the wild ones are ſoon aware of what traps are laid v 
catch them, by the tremulous motion conveyed to their ear from 
the cavernous parts of the earth, where the pit, into which it 
expected they ſhould fall, is dug; it is therefore eaſy to explain 
whence the acuteneſs of this animal's ſenſation may . 
for as the olfactory nerve has a large ſpace wherein to be diſſ 
minated ; viz. the two cavities of the Proboſcis, which are both 
long and large, ſo that fcarce any column of air can enter into 
them, but ſome. one or other of the filaments of the oltadtor 
nerve ſpread in thele cavities muſt be affected; whereby the fen 
ſat ion of ſmelling muſt be conveyed to the common Senſorium 1 
a more inteiiſe degree, and the animal ſoon become ſenſible 
whatever appproaches it, that is noxious, or nauſeous to it, and 
thereby be appriſed how to avoid it; fo this ſtructure, for 
quick conveyance, and long continuance of the ſound, is 4 gre 
means both to make the elephant ſoon receive che found, and 
bare a deep impreſſion thereof: The aqueduct is a flat tube, « 


canal, whoſe orifice is ſituated in ſuch a manner between the tuo 
| cavitics 


e r 
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arities above-mentioned, that if there be any ſuperfluous hu- 
mour contained therein, it mult needs be diſcharged, at leaſt in 
this animal, into the mouth; for as it is fituated, where the firſt 
cavity termi a ſo . — ſecond, from a 2 and 
much la t beguming ing, muſt nee N e its moiſture, by its 

* into this receptacle; it 4110 
deſcends directly towards the mouth, paſſing thro the ſcull, be- 
by the hole for the jugular vein m m, Pl. VII. Fig. 4, between 
the hole for the carotid artery p p, and that for the artery of the 
Dura mater 44; from whence deſcending to nu, it is joined 
vith its fleſhy part, which diſcharges itſelf into the mouth on 
eich fide, behind the back part of the inner teeth of the upper 
aw; this ſituation of the aqueduct makes it plainly appear, 
that its uſe is to receive the ſuperfluous moiſture from the cavity 
of the Tympanum z for befides the glands above-mentfoned, fit 
fr ſecreting ſuch a quantity of moiſture, as may lubricate the 
muſcles, and facilitate both their motion, and that of the oflicles ; 
the very vapours that ariſe in ſuch a cavity, as that of the m- 
1924 in this animal, muſt at laſt be converted into a liquor 


narrower, and deeper termination, 


A > > 


dad that muſt either be received again into the blood · veſſels, or 
1. ccberwiſe diſcharged by ſuch a receptacle, as this; farther, if 
ted there be a neceſſity for glands in the Meatus auditorius, without 
ue tic 7ympanum, to ſeparate a certain liquor, by which the acti- 
d; e of the air are obtruded, and hindered from 
eig offenſive to the nervous membrane of the Zympanum- 


(which muſt have an acute ſenſation) and for moiſtening it, 
whereby it receives the vibration of the air the more cafily ; ſo, 
ich glands as theſe ſeem to be requiſite in the cavity of the 
Tympanum for the uſes above · mentioned; and ſince what is ſu- 
prrfvous of this moiſture, cannot be diſcharged outwardly, as 
bat of the "Mearns, this aqueduct ſeems to be moſt convenient 
bor that purpoſe : Some are of opinion, that this aqueduct is alſo 


into ſting to the hearing, eſpecially in men; becauſe it is gene- 
h obſerved, that they who are deaf, open their mouths wide, 
ben they are defirous to hear more diſtinctly; but it does not 


appear, how that can be; for tho' the cavity of the bony part 
the aqueduct, in moſt animals, is proportionably large enough, 


pet its carnous part lies for the moſt part ſo flat, and its to 
es are ſo collapſed, that ſcarce any air can be admitted, at 
ut fo far as to be ſubſervient to hearing: The oſſicles in this, 
and Fs in other animals, are three, or rather four in number; for 
„e the quadrangular bone of {Ou Verney was not found, yet, 
rxoicre is goad reaton to believe it really was there; becaule there 
tles . 18 
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is a conſpicuous Sinus, in the extremity both of the Heut an 
Stapes, where they are articulated, ſo large as to contain the 
head of an ordinary pin; and when we confider the any] 
which muſt ＋ been r by 5 r 9 
bones, we ma poſe, that this ima e ſerves for the ſing 
urpoſe, ap" apron: in the knee, and ſeſamoidal bones in the 
Hors and toes: The Aſalleolus is an irregular bone, a 
doubtleſs, it had pretty lar muſcles, becauſe of the Rige 
otuberances and Sus obſervable therein; it has a prot 
3 head 1 Pl. VIII. Fig. 8. four lines broad, next to that 
Crena, or ſemicircular Sinus 2; after which the bone is raiſe 
affording a protuberant margin to an oblong Sinus z, for recei 
ing the head of the Incus, four lines broad; the oppoſite fd 
of this Sinus, or back part of the bone, is convex, of an ine 
lar rugous ſurface, with a great many eminencies and depr 
ons, for the origin and inſertion of the muſcles, for the fp 
of five lines, where it forms an angle ; from whence it becon 
flat, and ſmooth, being three lines broad, and reaching fou 
lines to another angle 5, where the Manubrium malleoli begins 
and where it becomes more round; from whence it gradually 
tapers to the point, being fix lines in length: The head of the 
Incus 1. Fig. 9. is four lines broad, below which "is the 
neck, or an oblique Sinus 2; next to that are two An 
fes 3, 3, one on each fide ; theſe deſcending, obliquely outwards 
and becoming flat, meet in a point 5, Fig. 11, from whene 
aſcending obliquely inwards, 2 is joined to um 
ther ſmall round one 6, like the Manubrium malleoli, four li 
and a half long; this has the above-mentioned ſmall excan: 
tion, or ſemicircular Sinus 7, which with the extremity of the 
Stapes, is ſuppoſed to have contained the Os quadrangutare, « 
ther Orbiculare, according to the ſhape of the Sinus: II 
apes differs much in ſhape, from the human Srapes ;, from in 
concave extremity it is enlarged on each fide by two {mall ſn 
der productions, 2, 2, Fig. 10. not unlike the proceſſes d 
the FVertebræ of ſome fiſh, to which is joined the baſis Fig, 11 
almoſt as thin, as the ſtale of a fiſh; this was accidentally &: 
parated from its two fides, and remained in the Foramen oval 
it is concave towards the Hapes, and convex towards the V 
bulum: The Foramen ovale lies ſo hid, and oblique in the hd: 
of the cavity of the Tympanum, that it could not be Jelineated 
- fon true dimenſions ; near it there is another hole, WY, and 
arp at both ends, both which afford an entry into the Jil 
lum; the VePibulum a Fig. 16. is of an uregular” 1 
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- the moſt part it is three Iines from the one fide to the other, 
# perforated by eight axifices, viz. five 4 F 8. 15, 16, for the. 
.nals of the labyrinth, one þ Fig. 16. for the Cochlea, and two, 
0 for the Fneſtræ: The Cochlea is a long cavity, conſiſting 
three gyrat ions, or meanders d ef; Fig. 18. its orifice, where 
; proceeds from the Yeſisþulum, is but ſmall ; but it afterwards 
liens, ſo that the firſt courſe of this cavity is a third paxt 
longer than the ſecond. e, and the third is proportionably leſs 
han the other two f, till it terminates in an orifice g, ſituated in 
be top, for receiving a branch of the Portio mollis of the au- 
Irory nerve; which accompanies, and paſſes along all its gyra- 
e; the hardneſs, and ſolidity of the bone (for which it may 
ar: jultly called Os perroſum in this ſubject) was ſuch, that the 
re canals, or ducts of the labyrinth could not be exactly 
m nced, ſo as to give a true idea of the manner of their ſeveral 
anders; but Valſaluas figures of the human ear direct fo 
e acly, that the ſeveral orifices are eaſily found out; and open- 
e them, you diſcover their fituation, and true dimenſions, by 
da oducing a hog's briſtle z thus after laying open the two Fo- 
ins, which give an inlet to the Yeſt5bulum, you ſoon perceive 
be ſeveral orifices, which in ſo large a ſubject, are pretty con- 
zicuous; firſt turning to the one hand, you diſcover the duct of 
| blog; and tha js traced all along the protiberance. 
Fig, J. in * which, you lay quite open the leſſer duct 
if the labyrinth d, Fig. 15, 16; then turning up the other 
of the bone, you trace the Portio mollis of the audito 
ere, divided into two branches; one of which is diſtribute 
coo the Cachlea, and the other into the labyrinth; in filing the 
Wor a little farther, you open a ſmall part of the Ductus me- 
livs, and ſoon diſcover the Ductus major. 

The labyrinth confiſts of three ſemil unar lines, or incurvated 
ucts, whereof the Ductus major b Fig. 15. lies in that part 
be bony proceſs, which regards the ſeat of the brain; this 
20 lines, or an inch, and three lines long; and the Ductus 
i, which regards the cavity of the Zympanum, has one ori- 
hee, which is near the Ductus medius, where it app es 
vblea, and near that the other orifice of the Dubtus major; 


e is an inch long: The ſeventh pair of nerves, called in ge- 
5 deal the auditory nerve, enters the Proceſſus petroſus and is 
« Inided into the Portio dura & mollis, as in other animals; 
1 this ſubje&t one canule e, B, Fig. 8, 9. was found enter- 


Ing the bone from the ſides of the orifice for the carotid artery, 
out three lines in diameter; from thence running forwards =; 
| the 
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the fpace of an inch and four lines, it then bends downwarg, , 
inch, till it meets with the orifice, at the ſides of the Ma: 
auditorius, by which it pierces the ſcull, and Br outward, 
after this canule has entered the bony proceſs tor the ſpace a 
cight lines, it communicates with the orifice, which uſually | 
ters the aforeſaid proceſs from the baſe of the ſcull ; and bal 
theſe orifices, after they have accompanied each other about ſu 
lines, are ſeparated, and the Portio mollis penetrates the bone 
two places, as has been ſaid. | rae 
From this deſcription of the oſſeous part of the ear of ti; 
huge animal, we may at leaſt obſerve, what a variety of mech; 
niſm the great author of nature has thought fit to employ, 
the ſevera pw of the different ſpecies of animals; thus th 
external ear both of man, and the elephant lie flat, as being th 
moſt convenient poſition; for if they had been protuberant 
in moſt quadru how unſuitable would it have been in mz 
who 1 perfect of all creatures, not on account of hj 
reaſon alone, but alſo as he is a pattern for beauty, and for th 
ſymmetry of his parts? And how unſeemly would it have ber 
in the elephant, if his external ear had ſtuck out, and been pn 
portionable to his other parts; confidering, what an extraccd 
nary aſpect he already makes by his trunk and tuſks? But the 
ears in theſe two ſubjects differ by the tortuefity of the cartila 
and oblique Meatus, to prevent any injury from the air, b) 
immediate acceſs into the _ ear in man; whereas, in the e 
phant the external orifice is entirely expoſed: to the air, but tha 
the length of the Meatus hinders any more air, than is come 
nient, arriving at the Impanum: We likewiſe ſee in the 
ſeal, and otter, that thoſe two amphibious quadrupeds have n 
external ear farther protuberant, than the other parts of tha 
head; for had it Been otherwiſe, their ſwimming, and divin 
would have been much hindered; but its two fides are ſo c 
lapſed, that no water can enter in, when in the deep, tho' it m 
receive a ſufficient quantity of air, when aſhore ; the cellulou 
cavity of the Tympanum in the elephant may well be compared 
to the Apophyſis maſtoides in man; and the ſecond cavity, whic 
is of a plain ſurface, ſeems to be analogous to the cavernow 
Apophyſis maſtoides in ſheep, cats, dogs, Sc. fo that we fee 
that whereas other animals have but one cavity, for afliſting thc 
vibration of the air, and continuation of the found in the Vu 
panum; this animal has two, or a large one with two different 
ſurfaces; the aqueduct both by its ſhape, and poſition in thi 
animal, plainly ſhews us the uſe of it in other animals, which 
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to receive- the ſuperfluous humours in the anum, and 
rh them to be diſcharged into the the v. WA : 
From the head Mr. Zlarr-proceeds to the trunk, wh ch confiſts 
the ſpine, ribs and Hernum; the ſpine is divided imo .the, 
ſartebre of the neck, back, Joins, Os {acxum,. and. tailz the, 
felt Vertebrà of the neck; called Atlas, Ras, ur cc erab 5 ca. 
% PI. Fig. 4. at hs s eee ehe 
by, 16. 


"ve 


receivin Fan marrow, and its leſſer part, which recgives 
phe tooth © | 1 


hack-part'; after which, in its progreſs, it 
- 4 4 TT % t 1 5 
ul in other animals; this CVena is gparde | 


x the extfergity of the tranſverſe proceſſas, by-a. 

ich runs towards the {cull half an inch, till it 

e ides of the hole for the ; ſpinal, marzow 774 

. part 7, Fig. 5. e b e wb > I is three ehe 
ek; and at its lower abd back pat g, it Nas a protubexanges - 


ich is extended where it embraces tlie tooth; this Verebra 1s: 
„diameter 12 inches 44; the tranſverſe. ik 55 
r 


che top (between the oblique ir at four inches and 
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oblique proceſſes Y h, Fig. $. eby ie is articula 
theſe of the following AF gec #5 kh which oo 15 


inches. 5. Two tranſverſe — „ Fig. 7. each 
inches long; at its fore · part on each Ale of e ves 
protuberances ee; which are received by the two cui. 
tier of the firſt Vertebra; this Verrebra is two inches thick fron 
the fore to the hinder part; the hole for the ſpinal matroy h 
two inches in diameter, hole for the cervical artery ff, are u 
an inch in diameter; between the oblique and the extremity «f 
the tranſverſe is fix inches: The third and fourth Verrebra di 
from this. 1. In their four oblique proceſſes ee Fig, 9. 11, 
vis. Two by which they are articulated with the preceding, ad 
two with rhe following Vertebra, which is common to thoſe d 
the neck, back and loins. 2. In their convex body 

and concave body ce behind, where they are receiyed; by, a 
receive the preceeding and following Yerrebre, which i ab 
common to the other Vertebræ. z. In their eminenees 26 U 


diftanee, between which, there is a depreſſion in the third Jy. 
tebra, and a ſmall ce, anſwering to the middle of thi 
depreſſion, in the fourth YerteÞra; theſe tranſverſe proceſſes 7 
are two inches broad at the extremity z from which they dell 
bliquely three inches, with a protuberance on each fide ; betyen 

ich, and the body of the precerding Vertebra h h, Fig, u, 


whi 
pe a branch of the cervical artery, which it continues to d 
between all the other Vertebræ of the neck, till it reach 
between the ſeventh Vertebra of the neck, and firſt Yertebrad 
the back, where it is entirely ſpent ; it is four inches between th 
oblique proceſſes e, and trarfverle proceſſes ff; the hole it, 
for the cervical artery, is here oval; the bodies of theſe Yertabre, 
are thiner below than the former; they are four inches in diam 
ter, being of the ſame dimenfions with all the other Fertebrec 
the ſpine, till you come to the Os /acruw; thoſe in the neck at 
tter before, and thoſe in the back more protuberant; belics 
ole Sinus's inthe infide of the above-mentioned protuberan . 
in the neck, there is likewiſe a Sinus between the tranſverſe pn 
ceſſes of each Vertebra, and its body throughout the who# 
ſpine; for the tranſmiſſion of the ſeveral conjugations of nere 
kom the ſpinal marrow: The fifth Vertebra Eig. 13. 18 « 
the ſame dimenſions with the other two, and differs in nothu 
from them, but in its ſpinal proceſs, which from half an inch 
the former, ariſes to an inch and a half in this, being half t 
inch broad, and thin at the extremity; The fixth * 
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Fig. 15. differs from all the reſt in its tranſverſe proceſs, which 
runs as far forwards as the reſt, and ſends out another proceſs, 
which runs as far backwards ; ſo that from the extremity at the 
N inches ; it alſd ſehds 


S325 = 


rotuberance ii, Fig. 20 * outwards an inch 
and a half z at * the cervical If nds out from the 
ends a twig to the 


* 
* 


5 e V ebra, 1 
ee rs of the neck, wy differs "why, all the 


broad; the reſt of the length is made out by the Cartilage enſi- 
ſormis: The loins conſiſt of three Pertebre, whoſe ſpinal pro- 
ceſſes are but ſhort ; their tranſverſe procelles ate a little Jon 
fan thoſe in the back; z which their weight (as in t 
table) is all that is remarkable about them: Os 72. 
confitts of five bones; they aes of o Box forincy homes 
{ned by B. Fig. 21. 22. each having e behind, 
Us, two oblique and one = ahh t _—_ marrow 
deſcends ; — are perforated before * four pair of holes, placed 
at 


half 

hof its f. pinal proceſs, g g, F rs. 
E from three inches in ths : dr de ve in 
ky e ſmallneſs of the hole d d, Rd the cervical 

and ed tranſverſe proceſs, as has been faid, 
Jy a W. ii, on each fide of iu boy behind, Into which it 
receives part of the firſt rib, 

wi The 7horax is divided into the Vertbre, ribs, and Srernum; 
6 WY there are 19 Yerrebre, correſponding to ſo many pair of ribs 

| o i they differ in nothing from the former, excepting that their 

LR is more protuberant, dd their ſpinal proceſſes are augme 

2 8 in their length, according to their fituation, 

thi they have a Sins on each fide, wo wwyt yy by 
ff eee e peftive ribe; ſor the weight and dimen- 
nl heir ſpinal ke the following table; The ribs 
= F: pry * the true (which are articulated with the Fer- 
un) and the falſe with and without cartilages; there are eight 
0 of true ribs, eight pair falſe with, and three without 2 
che = the — E are ſoſt, as in human ſubjects, and not 
1 bony, as in oxen, harts, Oc. The Sernum confiſts of four 
e bones ; they are placed edgewiſe, being two inches thick above, 
a and ſharp of 50h rom he fore-pare oth pony of the Carte 
i Eu prſforms 25 inches; whereof the firſt is eight inches Jo 
me: ur inches and a half broad at the u e of the rk 
2d cid; the ſecond is four inches and a half long, and three inches 
T. broad ; the third three inches and a half Jong and three inches 
fide broad ; the fourth four inches e half 
1 . 
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te firſt of the above · memioned protubepavees b, and the ſpine, 
there is a Sinus d, which aſcends four inches; and from the {ame 
protuberance b, to the extremity of the coracoid proceſs e is three 
"hes and a half; this coracoid proceſs is that part of the ſpine 
/ which runs towards the neck of the Scapula, but does not, as 
u men, defend the Humerus from diſlocation ; it is very rugous, 
1nd convex before, but concave at its back-part, being three inches 
1nd a half broad at the point, it aſcends 11 inches, where it is 
niſed five inches from the body of the Scapula F; it inclines a 
le backwards, and aſcends 12 inches more, till it he Joſt, 
phere the Epiphyſis g begins, being ſtill concave at the fore, and 
umex on the back- part; from the Spina F it ſends forwards a 
duction 2 eight inches long, three inches broad at its up * 
art, two inches about the middle, where it is crooked, and an 
uch and a half at its lower extremity, where it is thin, and 
ſharp; but it is thicker and rugous, at its upper-part, concave on 
he inner, and convex on the outer fide; this proceſs ſerves to 
keep the ee ene within their bounds, when they 
pull up ſuch a vaſt weight, as the fore - leg; as the ſpine runs up 
Pe inches from this production, it is * K. and thick ou its 
dee; and from thence it becomes gradually thiner, till it comes 
the 77 the back and upper part of the Sapula is very 
bin, and Ihar the neck c, 16 inches upwards to m; from 
tence it aſcends five inches to the place where the ſpine ends, 
nd forms a very rugous and ſpongy Epiphyſis, thick at the upper 
nd }; thence it deſcends obliquely two foot i; from whence its 
de edge being ſharp, runs in obliquely towards the neck 10 
nches, from thence it tends. outwards, and deſcends fiye inches, 
il it comes to the neck; all the Po art of the Scapula, from 
to h where it is thickeſt, and from } to i, where it is thinner, 
wepting towards its lower-part is covered with an Zpiphyſis (as 
las been ſaid) ſpongy and rugous, which ſeparated by boiling, 
nd is a further argument that this animal was young, accord. 
o their term of life; it is otherwiſe a very thin bone and ſolid, 
ten where the Epiphyſes are. * $4 
The Humerus is a very irregular bone, its head it two foot in, 
rcumference, with two remarkable Epiphyſes; one whereby it 
articulated with the Scapula from the fore to the hinder- part, 
th a convex ſurface eight inches, and from right to left four 


ches and à half, and another on the outſide riſing higher, and 
arp, about an inch aud a half; this Epiphyſis is 11 inches 
und, and from the fore to the hinder- part with a e 
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fix inches and a half; between the Zpiphyſis, which receive, i 
S:apula, and this protuberance is a Saws ob three inches ad 
broad, and about an inch and half deep; as it deſcendi g 
wards the inſide it becomes deeper, and only tw6 inches broad 
it is defigned for lodging the external tendon of the Biceps, a 

to a Crena for the ſame purpoſe in human ſubje&; 6, 
neck of the Humerus is 19 inches in circumference, flat hehiy 
for the ſpace of four inches, then forming an angle, and rum 


obliquely outwards three inches, and then paſſing forwards bela 
the outermoſt protuberance five inches, from thence cr V 
above-named Sinus, it runs back, firſt flat, then a little com 
ſeven inches; below this outward protuberance there is a rug 
for the inſertion of the Flexores cubiti fix inches and a half lo, 
and three inches and a half broad at the upper part; and fg 
thence deſcending gradually, it terminates in a point; at the 
lower part of this rugofity, the bone is 13 inches and à halfy 
circumference, with three faces; one at its back part five inchy 
broad, ſomewhat depreſſed from the infide, then a little pile 
rant, as it tends outwards ; a ſecond on the outfide, and four i 
ches broad, and the third on the infide, four inches and a hl 
broad, alſo flat; here begs another conſiderable rugofity, fm 
and oblique from the back-part of the outmoſt protuberance oft 
Humerus, and becoming very rugous at this place, continues fn 
inches obliquely downwards, and two inches broad about the mi 
dle; at the lower-part of this rugofity the bone is 18 inches inci 
cumference, with its three faces otherwiſe diſpoſed ; that whid 
before terminated in an obtuſe ſpine, and where it was an chu 
ine behind, now becoming flat; on the outſide begins a conliden 
ble Snus, being a continuation of the Sinus formerly mennones 
detween the 2 and the outer protuberance; Weng 
in its deſcent, t became depreſſed; and now the Suu 
3, is conſpicuous, being formed by an obtuſe ſpine, deſcending 
cy RR from the aforeſaid rugofity on the one fide 
and another obtuſe ſpine deſcending obliquely outwards on tht 
other; this Sinus 3 is four inches broad from the fore to the hu 
der part; from thence meaſuring backwards, the bone is flat th 
inches and a half; and meaſuring from thence on the inſide, tis 
bone having formed an obtuſe angle, is alſo five inches and 
half flat; after the ſpine on the fore-fide has deſcended five incit 
and a half, the bone becomes flat; that on the outfide teroun 
ting in a confiderable protuberance, four inches and a half Joy 
where the bone has only two faces, convex before, and conc" 
behind, and 1) inches round; its aſoreſaid outward p—_— 
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behind is ſeven inches; it becomes depreſſed an inch and an 
wif in the middle, where the Sinus for receiving the Cubitus 
: wow. the ae er 3 berance, 1 deſcends 
| 4 ſtreight line eight inches; a its oppoſite on 
he hep it deſcends obliquely backwards iT Tock and 
hers the lower Zpiphyſſs begins, where it is recelv'd by the 
(uitus and Radius; this Epiphyfſs is a foot and ten inches 
and a half round, being three inches thick on the outfide, 
1nd flat, and ſeven inches on the infide, and protuberant 3 
between which behind, there is a conſiderable Snus five inches 
nd a half broad, and two inches and a half deep, and there 
i, * our _—_ bo 1A broad, and of — 
fume deepneſs ; this pi is at its lower extremity, 
6h its 1 where it 3 the Cubitus, five ks a 
talf from the fore to the hinder part; of à convex ſurface, 
and (ix inches on its outfide, where it is received by the Ru- 
dus; at its fore-part the Anus is not very confiderable, but 
a its back-part deeper, and natrower for receiving the Ole- 
anon; at the extremity of the Epiphyſis it is narrower, be- 
ing only fix inches from right to left betore, and ſeven inches 
a half behind: The Humerus at its external part is thirty 
inches long, and at its internal part twenty fix inches, with a 
large head, conſiſting of an Epipbyſis, received by the Sa- 
pl a large protuberance on the outfide defending it from 

location, and with a Sinus between the two, reaching a 
god way back, and from thence deſcending to its neck ; from 
whence the bone becomes flat, 2, to about the middle, de- 
cending on the outfide, alſo flat, with two rugoſities for the 
inſertion of the tendons ; between this outfide and back-part, 
there is a very large Sinus for the Biceps 5 which oblique 
fituation, 3, is an admirable contrivance for adding ſtrength, 
and conciliating a proper length to this muſcle : Now the 
ſhape of the bone begins to be changed; for whereas formerly 
i reached from the fore to the hinder-part, now it reaches 
from right to Jeft, and its lower extremity, 4, becomes broad - 
er, whereas at its upper extremity it was rounder. 

The Cubitus and ius are two bones of a fiogular figure, 
the one lying above the other; the Cubitus is 28 inches from 
the top of the Olecranon to its articulation with the bones of 
the Carpus, 5, Pl. VII. Fig. 1. the Olecranon 15 r, from right to 
left, with a ſurface ſomewhat convex, is nine inches and 43 
and from the fore-part, where it is articulated with the Hu- 
, to its utmoſt point behind, in a ſtreight line, _ 
inches ; 
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inches; this Olecranon, as it deſcends; becomes narrower . 
degrecs, till it forms a ſpine, which runs obliquely ' forward; 
13 inches, where it is contracted from the aforelaid nine inches 
and 4 to three inches in breadth ; afterwards the bone is en. 
larged on each fide, till it forms a convex ſurface, which i; 
received by, and articulated with the Humerus ; this articat; 
tion is a Ginglymus, as in all other animals; viz., the Cubity 
and Radius together receive the Humerus on the outſide he. 
fore, which, on the inſide, the Cubitus does alone; between 
theſe two, there is a large protuberance, ariſing to inches 
and 4, which is alſo. received by the Humerus ; - meaſuring 
from the extremity of the Cubitus and Radius, which eceive 
the Humerus oh the outſide to its oppoſite part on the inſide, 
including the back-part of the Olecranon, it is 10 inches ;' both 
the bones, from right to left, at the articulation before, are 
ſeven inches; then meaſuring round, the Cubitus, below the 
articulation, it is 16 inches and 4; here the bone is flat he: 
fore, from right to left ſeven inches ; from thence, obliquely 
backwards to the above-mentioned ſpine, beneath the 0, 
cranon it is five inches on the outſide, and fix inches and f 0 
the infide ; at the lower part of the aforeſaid ſpide, the . 
bitus is 11 inches in circumference ; vis, flat before, Tour 
inches, where it forms. an angle; from thence running ob- 
Tiquely backwards two inches, it forms another Angle; af 
from thence an inch and a half obliquely backwards, where 
it is a little protuberant ; and from thence again obliquely it- 
wards it is three inches and a half; 81 . 
mity of the Cubitus, and three inches above the HHH 
is 12 inches; vis, from the Radius two. inches and A Ml 
from thence obliquely outwards, with another flat ſurface thite 
inches and a half; and from thence with a convex Tuffate 
round the back-part, it is ſix inches; the Cubirus at the N 
2hyſis, from the Radius on the fore- patt to its oppoſite hide 
the back-part, is 13 inches; from the upper art ofthe 
lower Epiphyſis, where it is articulated with the extern 
bone of the Carpus, obliquely inwards, it is five inches; thi 
piphyſis, with a convex ſurface behind, from right to gef 
is five inches. | ; n OO 
The Radius, from the external and upper part of the G. 
bitus, on which it lies, and with which it is united, running 
obliquely inwards, is one foot, nine inches, and a halt 0 
length; at its upper part it ſends a production outwards three 
inches and a half, by which, with a part of the Cubirus, 
hs f receies 
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receives the external part bf the lower Epiphyſs of the Hu- 
mers ; from thence de dche is contracted 1 fore · part to 
wo inches and a half, then deſcending ten inches and a half, 
222 wo r and à half Leg ; 1 thente 0K 

radually, till you come to the lower Epiphyſis; where 
— or the fore-part of the Cubitus to ue : poſite 
ind back - part, the Radiuf is eight inches and a half; from 
tence you deſcend three inches, to its articulation with the 
ſiternal bone of the firſt rank or Phalanx of the gp ond; this 
hone is quadrangular above, and deſcending to about the 
middle, it becomes more convex ; from thence it is gradually 
alarged, and during the whole progreſs pretty free from the 
(ubirus, 2 where it is conjoined with it at irs upper 
; at the lower articulation, the one is only ſeparated from 
the other by a — the lower e of theſe bones 
i of à very unequal ſurface, and tho* not ſeparated from them 
by boiling, yet plainly diſtinguiſned by their cartilages, which 
here not offified. CD? 

The fore-part (as the hand in human ſubjects) conſiſts of 
the Carpus, Meracarpus and fingers, or rather toes; the Car- 
is has fix bones, diſpoſed into two ranges or Phalans's, dif- 
ring in ſhape from each other; rugous before, with ſeveral 
boles for the tranſmiſſion of blood-veflcls 3 and of a convex 
lurfice behind, with ſeveral inequalities for the inſertion 

ons: The external bone, 1, Pl. X. Fig. 3. of the firl 
Phalanx is an irregular bone, running forwards five inches anc 

half, with a convex ſurface, till it meet with its co - partner; 
| paſfing in 4 more direct line, it is three inches and a half 
bind; it has three faces; its upper view in the Fig, 
dere it is articulated with the Cubirus, from the fore to the 
under part is two inches and à half, from right to left three 
iches and a half; at the fore-part it has a prominence, which 
teceiyed by the Cubitus, from which the bone declines, as 
runs backwards, and forms a depreſſion about the middle, 
ing higher at the hinder part; at each fide on the right nx 
it receives the Cubirus by two ſuperficial Sinus's ; its ſex 
nd face, whereby it is received by the ſecond bone of this 
balans, runs from the fore to the hinder part two inch 

f; it is very narrow, and only touches its co-partner o 

e lower part; for between this and the other, there is & 

ull cavity, whoſe ſurface, compoſed by both bones, is un- 

jul for the inſertion of tendons, and perforated with ſer 
al holes for the ingreſs and egreſs of blood-yeRiels ; its 
ot. To 9H. | | X X | lower 
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lower ſurface is articulated with the outer bone of the ſecond 
Phalanx by a Ginglymus ; i. e. behind, it has a Sinus for te. 
ceiving that below it; about the middle, it. has a {mall pr. 
minence, which is received by the other, and both are con. 
Joined by a plain ſurface behind; from the fore to the hinder 
part it is three inches, and from right to left four inches, he. 
ing an inch and a half thick; it has three protuberanc 
larger at its outſide, and more obtuſe ; one lefler below thy, 
and more acute, and extending a little farther to cover a par 
of the outer bone of the ſecond Phalanx z and a third on it 
inſide towards its copartner ; befides theſe, it has anothy 
ſmall face, at its upper and back part, which runs two inches 
from right to left, and half an inch from the upper to the 
lower part, being likewiſe conjoined obliquely with the back 
part of the Cubitus; this bone weighed fix ounces: The ſe 
cond bone 2, of the firſt Phalanx is of the ſame thickne< 
with the former, being articulated with the Radius, fron 
right to left it is three inches before; at its middle it has 
Sinus on each fide ; one towards the former forming with i 
the above-mentioned cavity; the other on its oppoſite fide 
where it receives the third bone of this Phalanx, ſo that her 
it is only two inches in diameter, and farther back but x 
inch and a half; from the hinder to the fore-part it is three 
inches, and behind, it is alſo articulated with the Radius 
Ginglymus ; for before, it is received by a ſmall production 
the Radius, and about the middle it receives the Rudin 
this bone weighed five ounces: The third bone, 5, of th 
Phalanx, is only articulated with the former at the fi 
where it is received into the aforeſaid Siuus, above which! 
is alſo received by the Radius; it runs an inch and a 
higher than the former, and as much lower; ſo that it 
four inches and a half from the upper to the lower p. 
forming almoſt the whole infide of the Carpus; it terminat 
above in an obtuſe point, from thence it becomes ſtill broade 
fo that it is three inches from its upper to its lower part; | 
its lower part it reſts upon the ſecond and third bone of U 
ſecond Phalanx; it weighed three ounces : The firſt bong 
3, of the ſecond Phalanx, on its fore and outer fide follos 
the ſame progreſs with that above, being fix inches fr 
its hinder to its fore-part, where it is conjoined with its pit 
ner; and from its fore-part, at the articulation with its pil 
ner to its hinder part it is four inches; from right to leſt 
bind, where it is broadeſt, three inches; its ſurface behind 
; 4 | * uneqi 
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unequal for the reception of tendons ; it is articulated above 
with the firſt bone of the firſt Phalanx, and with three bones 
of the Metacarpus below, and at its inſide with its partner of 
the ame Phalanx; its articulation above is by —— as 
has been faid ; 1. e. before and behind it is received by that 
above, and at the middle it receives; it is two inches and a 
half thick before; it weigh'd fix. ounces : The ſecond bone, 
„ which is much like it, as being received by the ſecond 
above, after the ſame manner, is two inches on its convex ſur- 
fice, and two inches and a half tranſvericly at its middle ; at 
in outfide, being the inſide of the foot, it mutually receives 
the third bone, 6, which runs obliquely backwards two inches 
fom the former; it has four ſurfaces for articulation; one 
where it is joined with the third bone of the former Phalanx, 
the ſecond where it is joined with the laſt mentioned bone; in 
njuntion with the former it receives the fifth bone of the 
Metocarpus, and at its outfide the ſixth; it terminates in an 
bt int behind, and has a Sinus between the articulation 
the bone of the Metacarpus and its extremity; the ſecond 
rcighed fix ounces, and this four ounces: There are fix bones 
the Meracarpus per Ginglymum longum; viz. they are tre- 
tired above by the bones of the ſecond Phalanx of the Car- 
us, and below by the toes; they are all much about the 
ume figure, but not of an equal length; ſomewhat flat be- 
re, and convex behind; broader at the upper and lower 
xtremity, where they touch each other, and narrower in the 
hiddle ; the firſt on the outſide is three inches long, and four 
ches and a half round its middle; and articulated with the 
nernal part of the outer bone of the ſecond Phalanx of the 
pus; it weighed three ounces. The ſecond is four inches 
mg and' five inches and a half round its middle, flat before, 
nd more convex behind, and articulated with the middle of 
be aforeſaid bone of the Carpus, it weighed four ounces ; the 
id is five inches long, alſo flat before, and y inches round 
middle; it is articulated with the aforeſaid bone of the 
pus, and poſſeſſes moſt of its inner ſurface ; it weighed 
x ounces ; the fourth is five inches long, and fix round its 
uiddle ; this poſſeſſes the largeſt part of the middle bone of 
ie ſecond Phalanx of the Carpus; it weighed fix ounces ; the 
ſt) is four inches and a half long, and of the fame bigneſs 
th the former, and poſſeſſes a part both of the middle and 
the internal bone of the ſecond Phalanx of the Carpus; 
id weighed four ounces; the fixth is three inches and a half 
Xx 3 long 
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ſamoidea, which were affixed to the lower part of the Tower & 


Jong, and five inches and a half round its middle, and 
— part of the eh] bope of the e t Tt | ka 
Hee ounkes © Fach cf the toes of the org bot cn Wh 
thick ſhort bones; whereof, the firſt of the external toe is f, 
inches and a half round, and one inch and long; the ſechh 
about one inch broad, and half an inch long, weighing tat 
Gunces z the firſt bone of the ſecond toe is two Av. 40 
inches and a half round; the ſecond is one inch and & 66 
right to left,” and half an inch from the upper to the low b 
weigh ing three ounces; the firſt bone of the "thitd toe" is ty 
inches long, and ſeven inches and a half round; the "fecoand boy 
is divided into two in this ſuhject; in ſhape not 'ublike an of 
hoof; and whether this be A Luſus nature, or peculiar to 
6ther animals of this ſpecies, Mr. Blair could not detertviine; if 
weighed four ounces ; the firſt bone of the fourth tos f ty 
inches and a half long, and five inches and a half round; th 
ſecond bone is in ſhaps not unlike the former, but "not divided 
from right to left it is two inches, and from the, upper to the 
hinder part one inch, weighing four ounces ; the firlt ha | 
the fifth toe is two inches and 4 half long, and four inches nd 
4 half round; its ſecond bone in ſhape reſembles the fornier, bu 
teſs, and divided, weighing three ounces ; the firſt bone of the 
fixth toe is two inches long, and four inches and a half romd 
larger at its upper, and becoming narrower at its lower ext 
mity ; and with it a very ſmall bone is articulated ; it weighet 
one ounce and a half; Beſides all theſe, there were two Offs 


2 of each bone of the Meracarpus; each about one ind 
Jong, half an inch broad, protuberant at the lower part, ang 
concave at the upper part, or that fide whereby they ate articy 
lated with the Meracarpus; and ſeparated from each ou by 
cartilage, which ran down in the middle of this lower Epyply 
of the bone in the Meracarpus; theſe O//a JSeſamoidea were ven 
uſeful for ſupporting the foot ; for about their middle Al the 
— hoofs of the fore. feet terminate; they weighed. tue ound 
= "pp en A © rw 13% oc vr %f 3 nn 
The hinder extremities confiſt of the Q/a innami nata, ts 
thigh-bone, the two bones of the leg, and the foot: The Of 
znnominata Pl. IX. Fig. 21, 22. conſiſt, as in other animals, of tw 
large bones, articulated behind with the Os /acrum on cad 
fide, and before, with each other by Spnchondrofis ; each ma 
be divided, as in human ſubjects, into the Mum, ot upper 7 
chiun, 
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external part; the Os pubis, or lower and fore- part, 
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or lower and back- ſtrictly ſpeaking, theſe 
E ould only. be bet Mes ided into the Nium — Pubi 
here being no b part about them, which can be ca 0 
Be Ae ; both theſe ¶ a innominara, joined 
the Pelwis, en de g which is four foot ins inches in JOE 
bebe Os ſacrum B above, to, the upper part 
the Os Aa C elm, ir is 18 inches, and fchm the right D to, 
the left E N articulation is fr 
( aboye, to 1 low, 12 inches; between the two outer, 
bm extremities of the Hium, from the right G, to the left H, 
i three foot and a half; from the Os ſacrum above, Zandt 
nargin of the Os Num, down to the afore mentioned outmo 
polt, is two nine inches a | a balf G, - and from that 
int H, to the 1 which receives the femur, K one 
2 this Acetabulum round its external edge is 18, inches in 
mference 3 ee of the Os Nium from the boos 
che: rags to . * of the Pelvis E is 13 inches; round the 


a innominaza, from, the. upper part, of the 
2 n inches; the n Os 
705 from the aregal tion with 6 partners to th de N, N, 
25 15 th of the — 2 e N 4 
e O, O, is five 2 locbes ne 4 its bread 
x! es, and its A 4h. 3, inches; between the. l ower, 
and yl cen CT of 9 Os. Pubis behind, R, R, is 13 
inches; theſe 72 nen are e ſtanding almoſt 
xrpcndicular with the. two. — — 0 crmities of 
the 28 Lium G, H, bending, fa "nd having e Os pubis 
akending bl ique 55 convex joined together, and 
concave Ke is aſcent of . Sabie is a farther argu- 
2 that this 1 is no 7 5 5 animal] .: SE. femur is oD 
ong, with its upper Epiphhſis, r, in cixcumference. 15 inc 
the neck below 1 it 15 10 ipches; the. b breadth from the great Tra- 
charter, 2, on. each fide is 10 inches; belgw, this Zrachanter: 
riß 18 inches in 1 about the middle 12 inches; 
wund above the lower Epiphy- phyſi 16 inches; round the lower 
Epipbyſis irſelf, 3, from the Hatalla, 4, on the outijde, to. 
the oppoſite. part on the inſide 18 inches ang; a half; its diame- 
ter, where articulated with t Lia behind, is leren inches, 
vith two protuberances, — the external car 1s two inches 
nd a half, and the internal three inches — a half; the internal 
14 75 Is, way Be is received by the Tibia, is from the fore to. 
inder part even inches, and. the external five inches and a. 


half ; 
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half; the femur is in general, a long ſtreight bone, with a1 
round bed (which in 251 ſubject, is ſeparated from its body b 
a cartilage, and this is ſtill an argument, that this animal wy 
young) received by the 4 innomi nata, 1, a large Tyoc ban 
ter on the outſide, where the bone is broadeſt ; from thence in iy 
deſcent it becomes ſmaller, flat before, and behind, and thicke 
on the inſide than the outſide, and nearly of an equal bignel; 
till it comes to the lower extremity, where it is calargis into 
two large Epiphyſes, which are received by the Tibia, with; 
Sinus in the middle about an inch deep, and as much in di. 
meter; it ſends forth a large protuberance before, which is x 
ceived by the Rotula, or Patella, a bone of a very rugous fr 
face, eonſiderably protuberant on the outfide, being from its u 
to its lower part eight inches, and from right to leſt fi 
inches; it is articulated with the femur by 1 with 4 
cavity on each fide, which receives, and a protuberance in the 
middle received by the femur : The Tibia is in length, mes 
ſuring behind, 22 inches; its circumference at the upper Epi 
Phyſis 19 inches, and at the neck 17 inches; it has a large de. 
preſſion before, for — the motion of the Patella; andi 
of a very rugous ſurface, 
tibiæ; it is almoſt ſemicircular before, and flat behind; its ci. 
cumference about the middle 1s 19 inches and a half, and at the 
lower extremity, where it again meets with the Fibula, and 
where it receives the Aſtragalus, 12 inches: The Fibula 1s :1 
inches long, five inches and a half round above, where received 
by the Tibia, three inches about the middle, and five inches at 
the lower part, where it receives the Tibia; its Epiphyſs 
which forms the external angle, or Malleo}aus, meaſuring from 
the fore to the hinder part along its outer ſurface, is five inche 
and a half: The bones of the hinder foot conſiſt of thoſe of the 
Zarſus, Metararſus, and toes: The Zarſus conſiſts of fix bones 
whereof the firſt is called AMiagalus, 1, Plate X. Eig. 4; thi 
is articulated above with the Tila, having a depreſſion 1n the 
middle three inches, which receives, and two protuberances 2 
the ſides, which are received by the Tibia, three inches and a 
half; it receives the Talus below, with a ſurface four inches in 
diameter; on the inſide it ſends forth a large protuberance, and 
on the outſide both it and the Talus are received by the external 
Malleolus for the ſpace of two inches; before, it is received by 
the Os naviculare for the ſpace of four inches and a half; 1! 
weighed fix ounces: The Talus 4 Fig. 2, is a very irre- 
gular bone; it 1s protuberant behind from the Apogee 


r the inſertion of the Zxrenſors: 
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ur inchees and a half; this protuberance is in circumference at 
the extremity 10 inches, and at its neck eight inches; below, 
+ is very rugous on the infide ; it ſends forth a protuberance, 
which is received by the Attragalus, as in human ſubjects; it 
has three remarkable ſurfaces; vsz. one upon which the 4ſtrg- 
zal reſts, at its upper fide; one at the fore-part, articulated 
with the Oſſa cunesformia, and the outſide for the Fibula ; it 
weighed one pound: The Os zaviculare is 10 inches and a half 
in circumference z one inch thick, and concave . behind, 2, 
Fig. 4, where it receives the Aſtragalus, and convex before 
ith its different ſurfaces, 33 vis. one whereby it is articulated 
nich the bone of the toe on the infide, and one for each of the 


1 three Ofſa cuneiformia ; it weighed four ounces : The bones of 
r ſecond Phalans of the Tarſus are called the three Ofſa cu- 


reiformia 5 two of which are articulated at the back-part with 
the Os naviculare, as was ſaid, and the third partly with the 
Talus and partly with the Os naviculare ; each of them is 
about an inch thick; that on the inner fide, 4, is the leaſt, 
ing from right to left an inch thick, it weighed an ounce and 
a half; the middle 5, two inches, weighed two qunces; and 
that on the outſide, 6, three inches and a half, in weight three 
ounces ; this Jaſt has two ſurfaces at the fore-party whereby it is 
articulated with the two outmoſt bones of the Metatar/us ; the 
middle bone of the Tarſus being only received by the middle 
bone ot the Metatarſus: The external bone of the Meratarſus 
ö wo irregular ; it is articulated behind with the external Os 
0 


el B""ciforme 5 where it is about two inches from the upper to the 
lower pa rt; from whence (its external ſurface being very rugous) 
'$ at . 7 = . . 
it becomes gradually ſmaller, being ſomewhat concave below, 
1 4 nm 
2 protuberant above, till it terminates in a round extremitj ; 


cha veighed two ounces and a half: The ſecond is a ſhort thick 
the bee, eight inches in circumference and two inches and a half 
long; in weight two ounces and a half; this receives the firſt 
done of the toe, which is four inches and a half in circumference, 
and two inches long; and receives the ſecond bone of the ſa me 
tre, being three inches in circumference and one inch, and a half 
long ;- larger at its upper, and ſmaller at its lower extremity, to 
which is affixed a ſmall bone; theſe weighed three ounces and a 
half: The middle bone of the Merararſus is the largeſt of all 


nal {boſe belonging to the toe, being ſeven inches round, five inches 
| by long, and four ounces in weight; it receives the firſt bone of the 
«+ W's, which is four inches and a half round, and two inches and 
"re. half long; to which is likewiſe joined another ſmall mw to 
x | orm 
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dern the emed both weighing ſour duntes: The ty 
maining bones of the Merarurſis are thin, broad, and irrepyt 
the firſt of which is two inches and a half broad, and iy 
Inches and & long; each o_ one ounce, to which all; z 
heres a ſmall bone, as in the former toe, but leſt; the feen 
and laſt bone of the Merarar/us on the infide is two inch 
Broad, and as much in length, thin like the former, with 
Fall protuberanee adjoined thereto inſtead of a toe; the bon 
of the fourth tor weighed one ounce and a half; and thöf 
the fifth one ounce. £4 2 
Tenrzelins tells his friend, that in Gpging in 4 hill near E, 
= in Germany for a fine white ſand, there were found ſeye 
uge bones; at firſt miſtaken for thoſe of a giant; but up 
trial, and the peruſal of Dr. Moulins's ttcatiſes, they were di 
covered to be the bones of an elephant, and that amongſt the 
reſt were found the head, 42 inches in diameter; two tuſks, tyy 
ſpans and a half large, and eight foot long; four grinders, eich 
12 pound; the Humeras four foot, two ſpans and a half; dt 
Vertebræ of the neck; each four ſpans in circumference, and th 
ſpans high; the O innomintra two foot and a half long; with 
the head of the Fermur inſerted in the Acetabulum, 2 ant 
the Tibia 22 inches at the largeſt, and 15 at the ſmalleſt par; 
that they were obliged to dig 24 foot deep, before they coul 
get out the head; that the bones lay in ſuch a poſition, u 
ſhewed that the animal had been overwhelmed, or had pre 
ſtrugglings, while a-dying ; viz. the left fore-foot ſtretched for 
wards to the fide of the head, which lay towards the north, the 
right fore. foot inclining backwards under the body; the Teſt hin 
der foot drawn in towards the body, and the right diſtorted here 
and there, out of its natural poſition; from which Ten 
lius concludes, that this was the largeſt elephant, that ever wa 
feen in Europe; and that it could be brought thicher by v0 
other means, than the flood; both from the preternatural pol 
tion of the body, and from the different Srrara of earth lying 
above it, without the leaſt fign of having been dug to bury it. 
A table containing the particular dimenſions of the Yerrebre 
and ribs, and the weight of all the bones of the elephant: And 
here obſerve, that the weight is 16 ounces to 1 lib; and the mes: 
fure, according to the Engliſh yard, 12 inches to a foot, and 11 


Imes to an inch. 
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The a — back. * 
f | of Spi- Breadth of 
Weight, nal Proceſs. Extrem. 
}b. oz. dr. | Inches, | Inches. 
1 8 2 
1 12 3 1 
* 13 4 7 
1 5 
1 9 3 1 
OS TS 3 
15 6 II . 
14 IO 4 2 4 
14 | 10 
k 
I3 o+# | 2 
9 
2 
6 4 1+ 
| 1 2 
| 5 | 
a (fr it &$ 
E 3 | p 
e, 


ee The Bones of the Head. 5. 
2 Upper Jaw ——66 
Was wer Jaw - 45 
00 

oli- The Vertebræ of the Neck. 
ing Weight. Length of Spinal 
it, | Proceſs. 

wh Numb, . oz. dr. Inch. 


The V ertebre of the tail. 
Numb. oz. Length. Mm 
nch. 


Inch. 


—2 ——6 


N os. Length. Breadth 


| 61 lõnch. 
12 122 
— „ 
25 — 1. -e5 
M Sm 1 — — 
| The 3 the Loins. - 
A . dr. Inch. | 
wg 1 3 
2 — 12 7. 4 
35 — 11 f 
2 3 3 FF | 5 
i - * | | | 
. © n- | Len 
Weight. | ner Sy fac 16 | 
* 
| Feet. Inch. | 
1 5 
9 
Il ul 
18 2 
6 
| RF 
10 
F 
4 7 
SD 3 
<4 
I , Fi 
1 4 
4 1 0 9 
1. - 8 
Þ 5 
* 15 
— Watt of Ribs 
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The Skeleron of ebe Elephant conſiſts 1 ths Bows of 1 


The head divided 1 into thoſe of the | | *. or. ar. fer. 
Upper jaw, vis. 
Calvaria, or upper and back - part 7 * 
Frons, or upper and fore part | 
Two Maxis ry bones 141 2 1 
2 Two bones of the palate 2 
] Two Zygomatick bones 2 
Two 9 2 
Tao tuſks 2 
| Four grinders 4 66 
Lower jaw I 
ann 4 45 
— EA 
4 NA 
et RE” ed Ne Saad 
Hine, nen the Harter the 0 Lad 
Neck | 7 4: 1 6 
Back 39 20 1 
Loyns * $70) iq; 
0s Sacrum 10% $410 $::5pul 
I 055 29 4 2 7 * 
ids, 19 pairs 38 33 15 4 
Sernum 4 3 . © @ 
L ; | 
The fore extremities, „„ 
Scapula XP | 2. 19 8 Q 8 
| Homeru 2 „„ 
Cutitus and Radius b , '[% 0 
Jcarpus fix og each foot. , | 132 3 12 | Ah, 
ee | . 
2 tne, ogh | ein Fils od! 
ofe a s, 1 
80 60 1 t 
b bs cn 
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The hind-extremities Ih. 0%, dr. (cr, Wl »c 
Oſſa innominata, viz. oy ee es mc 
Thon 0 2 28 o in, 

| Pubtzs ab 
Femur, or thigh-bone 2 16 the 
Tibia and Fibula, or leg and ſpitbone 4 13 4 ſa 
Patella, or knee-pan 4 aL Ss 

1 Tarſus Ia 0 mi 
| Metatarſus 12 10 the 
LToes 20 b $$; ſec 
— — bo. 

54 66 2 1 Wa 

— = 

4 | Total Sum 260 312 14 1 pl 
This is the total ſum of the weight of the bones. Wa 


Mr. Blair uſed the following method in mounting the ſkeleton; WM jr 
he cauſed an iron rod to be made, about the bigneſs of one for :, 
bed, and of the length of the elephant, which was 14 foot fron Wl 7 
the forehead to the point of the tail; and this rod was paſſed in WM on 
at the fore-part of the ſcull, above the hole for the root of the Ml vi 


tru roꝰ the fore cellules, and paſſing alongthe WM to 
lower-part of the ſeat of the brain, went out at the lower-part of cf 
the hole for the ſpinal marrow; and leſt the inconveniency of iu br 


_—_ ſhould happen to break the tender Laminæ, there va (: 
another rod of the ſame bigneſs, paſſed in at the one ſide of the Ml at 
head, where the depreſſion is for the inſertion of the muſcles of WM in: 
the lower-jaw and Proboſcis, and ran thro? the cellules at the ab 
fide, going tranſverſely along the lower- part of the ſeat of the int 
brain, below the former, and paſſing out at the other fide; by cor 
which means, this rod, from the right to the left, eaſed the bur-W mi 
den of the other, in ſupporting the head on both fides, as the of 
other rod did before; and left any of theſe ſhould flide out, be m 
cauſed a piece of iron to be ſcrewed on each extremity of tha he 
which paſſed from the right to the left, and on the fore-end i the 
that which ran from the anterior to the poſterior part ; afterwards Ml va 
the ſecond Yerrebra in the middle of its tooth, and all the other cf 
following Vertebra were perforated in the center of their bodies; Ml the 
and to make the head ſtill more ſteady, the baſe of the {cull wal ”: 
twice perforated on each fide of the hole for the ſpinal mara j lr. 
and a ſtrong wire being paſſed thro! theſe holes, it ran from rigbt boy 
to left above the rod, and kept it firm, leſt it ſhould have bended 
and ſuffrred the head to inc line too much downwards, by g 

| ; We1gut 
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leicht: In order to join the lower- jaw, which is, perhaps the 
nolt ponderous bone in any land- animal, two wires were paſſed 
in, at about an inch diſtance from each other, running from 
.hore downwards, to that part y, Pl. VII. Fig. 4. of the baſe of 
he cull, which is for the reception of the condyles ; and the 
lud two wires being paſſed thro' two holes, made from the fore 
to the hinder - part in the 31 N themſelves, both their extre- 
mitics were made to meet together at the upper and outer part of 
the condyles, and fo twiſted, and made firm; and for further 
{curity, there was a wire brought round the margin of the large 
tole in the bone of the ſuperior Maxilla; which, being folded, 
was twiſted ſeveral times towards the proceſs of the Corona b, in 
the lower- jaw, where there were two latchets, or foldings of wire 
placed in the inner fide ; the folded wire from the Os Maxille, 
yas brought in between them, and a pin was paſſed thro' all the 
three to be taken out at pleaſure; and farther, a folded wire was 
provided from the hinder to the fore-part in the Symphyſis Menti 
, Plate VIII. Fig. 4. which paſſing in between the two Of 
Palati b, Plate VII. Fig. 1. a pin was put a- croſs them, to be taken 
cut at pleaſure, which was ſuch a relief to the condy les, that 
without making uſe of the wires running from the Os Maxille 
to the proceſs of the Corona, it was ſufficient to ſupport the weight 
of the jaw, and Dy pulling out the pin, the lower. jaw could be 
brought backwards and forwards: Being obliged to ſaw the 
{cull, in order to take out the brains, there were two wires placed 
at the back-part of that, which is below the diviſion, for faſten- 
ing its upper part; into which were linked two other wires, 
which reached to that part above the diviſion, and were received 
imo two foldings of wire, placed there on purpole ; the ſame 
contrivance was alſo obſerved before; fo that this upper-part 
might ether be laid back, to ſhew.the ſtructure and contrivance 
of the cellules, or taken quite off at pleaſure: Mr. Slair having 
matched the ribs. in pairs, and fitted each pair of its Vertebræ, 
he cauſed each of | > Epiphyſes to be twice perforated from 
the upper to the lower part (once towards the fore, and once to- 
vards the back part) and in like manner the tranſverſe proceſſes 
o the proper Vertebræ, WN to the holes of the ribs; and 
then the extremities towards the Vertebræ, and the Sinus of the 
Vertebræ, corteſpond ing to the rib, were perforated in towards 
ts body; after which a wire two inches long was faſtened in the 
body of the Vertebra and extremity of the rib, and then both 
vere brought together; which being done, the wires were put 
mo their reſpective holes in the tranſverſe procefles, and ribs F 
an 


e 


1 an 
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and both the ends of the two laſt wires being brought together . 
at the upper-part, and interſtice between the ribs, and tranſrers ill i, 
proceſſes, were twiſted, and made firm; this was done thro ail x: 
the 19 pairs; afterwards he provided ſome jumps, and aft n 
moiſtening and beating this leather, it was ſhaped aceording Ml, 
the bigneſs of each Yerrebra, perforated in the middle, and pul de 
alternately on the rod; firſt the Vertebra, and then the leather, Wl cf 
to ſupply the defect of the cartilages (Which were all Toft in boi. de 
ing) and beat fo cloſe, that the oblique procefles of the Verrebro Ml 4 
might meet; this was continued till all the Vertebræ were on the 
rod, all along to the Os ſacrum; and becauſe the firſt Verreist. 
was not perforated with the rod, there was a wire paſſed betrug 
the ſcull and it, on each fide, that it might not remain looſe, bu 
be fixed to the condyles, by twiſting and making faſt the die: ber 
The Oſſa innominata having been dispined in boi ling, both be de 
fore or below, y the Os pubis, and above, or behind, at tte u 
Os ſacrum, Mr. Blair paſſed two rods of iron tranſverſely from öde 
the one fide (the one above and the other ou thro” the Oc (ol vr 
crum to the other; theſe were rivetted on the back-fide at both WM int: 
ends; and then perforating the Os ſacrum from above, do mai 
thro* the middle of its on Oe was alſo put upon the rod for the ¶ pe: 
ſpine; afterwards he proceeded to put on the bones of the tail 
and their mock cartilages alternately, as they followed in order, 
rill all the rod was filled, and on its extremity another piece d 
iron was ſcrewed, to keep all firm and fecure : Afterwards; 
large wire was paſſed from the fore to the hinder-part of the 
Sternum, whereby all its bones were fixed to each other; 
and to them were joined pieces of bend- leather to fupply 
the cartilages; thele Mr. Blair fitted to the articulation 
of each rib, to which they were joined ; and perforating the 
extremities of the ribs twice, he paſſed two wires between the 
mock cartilages and them, bringing the two ends together, and 
twiſt ing and faſtening them on the inſide, by which all the 
Thorax was mounted; and left the ribs thus fixed at both extre- 
mities, fhould be too ready to move from the fore to the hinder 
part, and @ contra, each of them was perforated above, towards 
the back, and below towards the belly, for receiving the folding 
and latchets of wire to be faftened therein; then he procured two 
large wires, each folded twice the length of the Thorax'; one of 
which being paſſed thro? the laſt rib, and its two parts brought 
together, were twiſted ſeveral times, till it was brought oppalit 
to the latchet in the next rib; within which the one part was 
paſſed, the other remaining without, and then twiſted again, a 
i 
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ame to the third rib; and fo on throughout the whole ribs, 
bcch above and below, to keep them firm, and at a due diſtance: 
Ven, Mr. Blair took the two Scapule, as belonging to the upper 
MM extremities, and perforating both of them oppoſite to each other 
their upper margin, he paſſed a pretty large wire thro' one of 
the perforations; which being folded, was twiſted for the ſpace 
of 20 inches; i. e. from the Scapula on the one fide, ſtrait over 
the back, paſſing in between two of the Vertebræ, till it came to 
dat on the other, where it was faſtened ; afterwards both the 
ale were faſtened, by paſſing two folded wires from the out- 
de of each n thro? the firſt and third ribs, in whole in- 
die they were fixed; then the head of the Scapuls was perfora- 
td thro' the margin, which guards the Humerus at the fore, and 
WW back-part : The head of the Humerus, oppoſite to the middle of 

the concave part in the Epiphyſis of the Scapula was perforated 
ec four times, twice towards the infide, and twice towards the out- 
de; into which were put two folded wires, whoſe extremities 
(be fixed below at the aforeſaid inward and outward part, and 
LW into their foldings a large pin was paſſed from the margin of the 
(8 £17414 on the one fide, to that on the other (to be pulled out at 
e rleafure) for ſuſpending the Humerus: The Cubitus and Radius 
oe joined with the Humerus in this manner; the Cubitus was 
WW perforated twice in the back-part, at the beginning of the Ole- 
anon on each fide; where two ends of wire being rivetted, 
eee brought thro' the upper · part of the ſaid Olecranon, and then 
e wiſted till they came to the Humerus; which was perforated 
fom the back - part, where the d ion is for receiving the 
Okcranon, to the fore · part above the Epiphyſis, received by the 
lalitus and Radius; thro' theſe holes, made pretty large, the 
wites thus twiſted were paſſed; the one to the Radius on the 
utlſide, and the other to the Radius on the infide; where they 
vere introduced, and brought out at the back · part of the Cubitus, 
below the Olecranon on each fide, where their extremities were 
vetted two inches and a half below their inſertion; by which 
means the flexion and extenfion could eaſily be ſhewn; the lower 
Epipbyſis of both Cubitus and Radius, being ſeparated by boil- 
le, he perforated each of them below, towards the Carpus, and 
afſed a wire obliquely upwards, to ſecure them; and becaufe 
be Radius is diſtint from the Cubitus below, there was a 
we paſſed from the one to the other, and rivetted at each out- 
Ide: The Cubitus was perforated twice in the back-part of the 
fiphyſis, about an inch above the articulation with the bone of 
e (arpus on the outſide, and in like manner the Radius _ 

inſide, 
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inſide, and back- part; both which perforations were continual. 
thro the two bones of the firſt phalanx of the Carpus; aſterwardy 
the external bone was perforated a third time, all which ran fron b 
the upper to the lower- part, to the firſt, ſecond, and third bote 0 
of the ſecond phalanx; which being done, two folded wires wer I 
paſſed in at the four holes of the back-part of the Cubitu au 
Radius, where there duplicatures were formed ; and the fifth wir 0 
put into the hole, made in the middle of the external bone of e 
firſt phalanx of the Carpus, was continued with the reſt thro th M 
bones of the ſecond phalanx, to thoſe of the Meracarpus, wheel” 
they ran from one extremity to the other; that is, the outer 

of the folded wire from the Cubitus, ran down the outſide of th 
external bones of the firſt and ſecond phalanx of the Carpus, to be 
the external bone of the Meracarpus, all along, till it was brought 
out at the extremity of the furtheſt bone of the toe, belonging jb 
thereto; and the inner part of the ſame wire, paſſing from the the 
Cubitus thro the ſame two bones of the Carpus, ran down to the 
third bone of the Meracarpus, from the outſide; from whence i " 
was conveyed to the extremity of its toe, and there rivetted; te 
third wire paſſed from its entry, in the middle of the extemi 
bone of the firſt phalanx of the Carpus, to that of the ſecond; 
and from thence down to the ſecond bone of the Meracarpu, 
from the outlide, to the extremity of its toe, where it was fa | 
tened; and the folded wire from the back-part of the Rau 
paſſed down at two places, thro' the middle bone of the ff 
phalanx of the Carpus to that of the ſecond phalanx; and from * 
thence to the fourth and fifth bones of the Metacarpus, from the 
outſide, and ſtill forwards to the extremities of their toes, when 
they were fixed; afterwards he cauſed the external bones of the 
Carpus to be perforated twice; i. e. towards their fore and back pat 
as alſo the Metacarpus at the upper and lower extremity; paſſig 
the drills from the outſide to the inſide of each bone, or from rig 
to leſt, by which the bones above were as well joined with thei 
ſides, as with thoſe below them; ſo that each was kept ſecure i 
its place, eſpecially the bones of the Metacarpus ; fince the 
third bone of the firſt phalanx of the Carpus, lies as it wen, 
at the fide of both phalanxes, he therefore paſſed the tw 
ends of the wire, which ran from right to Jef, in the fil 
phalanx, that ſo it might be faſtened with its partner on the 
inſide; and ſince the external bone of the Mezacarpus ſtill remain 
to be joined, the inner bone of the Carpus was perforated agalt 
and a wire brought from it to the inner bone of the ſecond phi- 


lanx; and from thence to the ſaid bone of the Meracarpus wit 
| | a 
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its toe, where it was faſtened : The upper Epiphyſis of the Fempr 
teing allo ſeparated by boiling, he perforated its head four times, 
for the immiſſion of two folded wires, which were brought ob- 
liquely down the inner and outer fide to its neck, where their 
extremities were twiſted and ſecured ; it was afterwards perforated 
bur times in the middle, for two other folded wires, which 
ere twiſted once or twice, and their extremities put thro the 
ca breſaid holes to the inner and outer part of the neck of the Fe- 
, as before, there to be made faſt; the Acetalulum was pertorated 
s the bottom, and theſe two foldings paſſed thro' it; into which 
dere was put a pin, at the back- part of the Oſſa innominata, to 
ee pulled out at pleaſure, and the thigh ſuſpended as the Hume- 
: Two folded and twiſted wires were paſſed in at the Epi- 
/, on each fide of the ſpine in the middle of the Tibia, and 
bei extremities were brought out at its upper, and back- part, 
ere they were rivetted ; afterwards, the lower Epiphyſis at the 
uur was perforated from right to left, and a pin paſſed from 
be outfide, thro' the foldings of the wires from the Tibia, to 
the infide (whereby the flexion and extenfion was moſt-conveni- 
1 ſheun) to be taken out at pleaſure; the Perone was fixed 
to te Tibia at the upper part, by a pin pating obliquely up- 
ads from the one to the other; and the Patella was faſtened 
b the fore-part of the Femyr, by a pin paſſing directly inwards - 
en the fore to the hinder- part; the lower-part of the Perone, 
ming the external Malleolus, was perforated from the outſide 
the infide, as was alſo the oppoſite part of the Tibia, formin 
ie internal one; the Aſtragalus was in like manner perforate 
rom right to left, correſponding to theſe two holes, for the im- 
ifion of a pin, whereby the foot was joined to the Tibia, to be 
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ulled out at leaſure; the Aer agalus Was joined to the Talus 
N y a pin, palm from the upper and middle part of the one, to 
* de lower part of the other, where it was rivetted; the 4ſtraga- 


$ was thrice rated before, into two of which holes a folded 
re was paſſed, which went forwards thro' the Os naviculare, 
the bones of the Meracarpus of the ſecond and third toe from 
e nſide, at whoſe extremities they were fixed; the third wire 
n from the Aſtragalus to the Os naviculare, and the third Os 
Meiforme, to the fourth toe; the ſaid Os naviculare was perfo- 
ted on the infide for a wire, which ran thro' the bone of the 
racarpus and inner toe; the third Os caneiforme was perfora- 
d for a wire, which paſled thro the bone of the Meracarpus, 
( outer toe; the three O a cuneiformia were joined to each 
Vor. V. N“ 10. Z 2 other 
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other by a folded wire, which ran twice from their outſide oi} 


thin and more ponderous; the teeth exceeding ſolid and pa 


their infide, where they were ſecur'd. 
As to the ſtructure of the bones, Tentsclius ſays, omni 
2 Ofſa poroſa 2 & rimoſa ; and Mr. Blair adds, leis 
or they have nothing of that ſolidity and compaRneſg, 
ſmoothneſs of ſurface, and that whirencſs, which is obferyahi 
in other quadrupeds of the larger fize, as oxen, horles, ha 
gc. nor even in the ſmaller, as 2 dogs, cats, c. 4; 
Mr. Blair would have readily attributed this to the 500 
of the animal, had not Tentzelius affirm'd the tame of h 
ſubject, ſuppos'd to be 200 years old; and this differs my 
from the account of the Behemoth in Job, whoſe bones ; 
ſaid to be as ſtrong pieces of braſs and bars of iron ; the 
ming of the head were thin and ſolid ; the external tab 


derous ; fo that from the computation of the weight of t 
upper part, which was taken off by the ſaw, as in Pl. VI 
Fig. 6. and Pl. VIII. Fig. 1. which is only fix pound weigh 
we may reckon all the head, which weighed 66 pounds, by 


fides the teeth, not to weigh above 24 pounds at moſt; which f 
agrees well with what Tentzelius affirms, that each of ni 
entes molares was 12 pound weight; and that, of all M dim 
45 pounds, which the lower jaw weigh'd, the reſt of ft 
bone, befides the grinders, did not exceed 12 or 16 pound bet 
for its external ſurface ſeem'd to be both porous and rimouſe! t 
as has been ſaid; and in perforating, the condyles ſeem'd Wit: 
be very ſpongy; as alſo the ribs, femur, tibia, &c. vbeſ te 
after the drill had paſſed the external Lamina, which tte“ 
very thin, it would have run forwards, as if it had been de! 
ſo much moſs ; when the Epiphyſis came off the thigh-booWtic t 
it very much reſembled the Epzphyſ/is of the Fæmar in mi, 
its minute cellules were not ſo big as thoſe of an ox, and threac 
Lamine which circumſcribed them, not ſo ſolid by far; Wir 
Humerus, indeed, both above and below, was much hard be h 
and heated the drill in paſſing ; and the reaſon may be, i boof 
the progreſſion of moſt quadrupeds chiefly depends upon {che 
more frequent motion of the fore than hinder limbs, and 00, 
does fo much more here, where the head is proportional fur f 
heavier than in other animals; and this perhaps is the rea t 
too, why the fore-limbs in this animal are brought ſo far fte b. 
wards; for meaſuring in a ſtreight line from the Hum _y 
tot 


above, to the Carpus below, and bringing another line 2 * 
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hckwards at the articulation between the Humerus and Cubs 
u from the perpendicular line before, to the point of the 
Oecranon behind, it was 20 inches: The bones of the Carpus 
were pretty ſolid, and by perforation ſeemed to have a little 
pongiofity only about the middle; all the reſt of the bones 
of the fore-foot were ſpongy ; the Aſtragalus, Os naviculare 
ind Ofſa cuneiformia were more ſolid; but the Talus, and 
aber bones of the hinder-foot were ſpongy ; the ſpine was 
lpongy, as is uſual; the Oſa iunumi nata of a middle conſiſtence, 
and the Hapula very thin, but ſolid towards its neck: 
Mr. Hair could not poſitively determine the cavities for the 
marrow, nor the quantity thereof; but, by comparing the 
limenfions with the weight and ſmall quantity of fat ro be 
ſeen at the boiling, we may ſuppoſe it not to have been ver 
confiderable in this animal; and he does not know how it 
may be in others of this ſpecies: When Mr. Blair weighed 
the bones, it was immediately before they were joined; ſo 
that their weight was much diminiſhed, in reſpect of what 
WW it 92s when they were newly boiled. 
Pl. VI. Fig. 20. repreſents the ſtuffed skin of the elephant, 
: it now ſtands at the hall at Dundee, with an account of its 
dimenſions; AA, the height of the elephant at the fore 
ſeet was eight feet fix inches; B B, its height at the hinder- 
ket was nine feet; CC, its length, ten feet; CD, the length 
of the tail, four feet three inches; E E, the circumference of 
the belly, fourteen feet; EE, from the top of the head to 
the point of the Proboſcis, eight feet; GF, the length, of 
tbe Proboſcis, four feet fix inches; H H, the diſtance between 
the forehead and lower jaw, two feet three inches; FI, from 
the top of the head to the lower jaw, four feet fix inches; 
KK, the length of the ear, one foot ſeven inches; LL, its 
breadth, one foot five inches; M, the orifice of the Meatus' 
uditorius; N N, the circumference of the fore-foot round 
the hoofs, three foot, ten inches, and a half; a, the fore - 
doof ſhortned, five inches; &, the middle external hoof, five 
nches ; c, the third external hoof, four inches and a half; 
VO, the circumference of the fore-foot at the * joint, 
ſur feet three inches; P P, at the articulation with the Car- 
un two feet fix inches and 2 half; QQ: the circumference of 
be hinder foot round the hoofs, three feet four inches; the 
dameter, from before to behind. ; from the right 
o the left.... . + - 3 a, the breadth of the fore-hoof, three 
i 22 2 N inches; 
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inches; b, the breadth of the outer hoof, four inches; c, the 
breadth of the third hoof, four inches; K R, the circumſe. 
rence of the hinder leg, two feet two inches; 8, the mouth, 
T, the tusks broken off at the middle; U, the eye; X, ou 
preſents the {cabs about the belly; II, the depreſſions in 
the skin, thro' the folding of the Proboſcis ; a, à protube. 
rance firſt occafioned by the Ofſa innominata, when the ani. 
mal was alive, and very lean, and ſtill remaining in the zkin 
, a protuberance in the fore-part of the thigh ; c, the lower 
joint of the forc-foot, where there is a, depreſſion in the skin; 
d d, {everal wrinkles in the ſtuffed ſkin. © _ 
Pl. VII. Fig. 1. repreſents the ſkin of the elephant, 28 it 
was mounted by Mr. Blair, and now ſtands in the repoſitory 
of rarities at Bundes; A, the ſcull taken in profile, whereby 
a part of the fore- ſide is fore- ſhnortned; 4, the hole for the 
root of the trunk fore-ſhortned ; bb, the two Ofſa Palats ; cc, 
the two tuſks, as they proceed from the Of/a palati; dd, the 
Extremities of the rufe broken off; e, the grinders of the 
upper jaw; F, the fore-grinder of the lower jaw; 4 the un 
dulating lines of the lower ſurface of the grinders of the upper 
Jaw ; V, the inner. grinder of the lower jaw; i, part of the 
Os male; k, its articulation: with the Os 2ygomaricum ; J, the 
Os 24gomaticum ; m, the orbit of the eye; 1, its upper pro. 
tuberance; o, its middle protuberance where the TZrochlea is 
inſerted ; p, its lower protuberance; , a Sinus at the bottom 
of the orbit; 77, a depreſſion fit for lodging the muſcles of 
the Iower jaw and Proboſcis; 5s, the orifice of the Mearns av 
Hitorius; 7t, the atticulation of the Os calvarit with the 0s 
yowaricum ; , the Procefſus corong of the lower jaw; x, the 
idſertion of the Mu/culus maſſeter z , the fpace for the mouth 
between the Os palari and lower jaw; Z, an orifice, from 
which the Nervus maxillaris inferior proceeds; B, the Fer. 
tebræ of the neck; 1, the firſt Vertebra; 2, the ſecond Ver- 
rebra, or tooth, which riſes higher than the reſt; 3, the third 
Pertchra, with ſcatce any ſpinal proceſs; 4, the fourth Ver- 
tra, whoſe ſpinal proceſs is not pet ſeen; 5, the fifth, with 
the ſpinal proceſs beginning to appear; 6, the ſixth, whoſe 
ſpinal N aſcends higher, and is remarkable at its fore- 
part, as in Pl. IX. Pig. 15, 16; 5, the ſeventh; whoſe 70 
nal proceſs ſtill aſcends, and with whoſe back-part the fit 
rib js articulated; C, the Yerrebre of the back; 1—=13 
their ſpiral proceſſes, which have no protuberance at their 
bas | | | extremit 
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«xtremity, whereof 1——GC are the longeſt, and CO —13 be- 
ame gradually ſnorter; D the ſpinal proceſſes of all the reſt of 
be Vertebræ to the Os ſacrum, which are ſhortened by degrees; 
rx Sc. the oblique proceſſes of the Vertebræ; E the Ka- 
via; aa the ſpongy margin of the Seapula ; % its Proceſſus 
alas ſending forwards a protuberance 3  c its neck; dd, the 
Eniphyſs, which receives the Humerus; ee, Cc. the ribs; 
Kc. the ribs which appear on the oppuſite fide; gg the car 
rlages of the Srernum; h the bones of the Sternum ; iii the 
tree ribs which have no cartilages; II the bodies of the three 
ertebræ of the loins ; F the Humerus; 1, its upper part, 
ſengy and rugous, for the inſertion of tendons; 2, its middle 
un more ſolid; 3, a large A for lodging the Biceps; 
bar its lower .extremity. articulated with the Cubitus and Ra- 
lus; G the Cubitus and Radius; 1, the Olecranon 5 2, an hol- 
neſs on the outfide of the Cubitus; 3, the Radius; 4, its 
mer Epiphyſis rugous, and ſeparated from it by a ſuture; 5, 
tie lower Epiphyſis of the Cubitus ſeparated likewiſe by a ſu- 
ire; 6, 6,6, three bones of the firſt phalanx of the Carpus; , y, - 
three bones of the ſecond phalanx z. $——8, the bones of the 
bracarpus 5 g-——9,; the firſt bones of the toes; 'to——ro, | 
he ſecond bones of the toes; H H the O//a innominata repre- 
ned in profile; I the Pelvis; K the tail; LL the two thigh © 
mes; 1, the Epiphyſis received by the Oſſa innominata, and 
ticulated with the Femur by a ſuture; 2, the Trochanter ma- 
„; z, the lower Epiphyſis; 4. the Patella; M the Tibia; | 
; the Perone; 2, the Talus; 3, the bones of the Tarſus; 4, 
e bones of the Metatarſus; 5, the bones of the toes. 
Fig, 2. repreſents the fore-part of the head; à the hole for 
root of the trunk; 5 the lower part of the Os palati, over 
hich hangs the Proboſtss ; c c a depreſſion of the bone on each 
le, for lodging the muſcles of the lower jaw; dd the two emi- 
ncies on each fide at the top of the head; e a depreſſion in the 
ddle between theſe two eminencies; /f two beginnings of the 
ples, for forming the depreſſions for the muſcles of the lower 
"; between which the ſurface of the bone begins to be plain; 
the upper product ion of the Sinus, where the eye is lodged; 
the beginnings of the Lamine, which run between the tuo 
des of the ſcull, and here appear in the bottom of the hole 
he root of the Proboſcis; i the Os vomeris, to which the 
tilaginous Septum of the Proboſcis adhered ; k the beginning 
the de preſſion of the Os palati ; I the middle of the Sinus 
tae orbit of the eye 5 1 the articulation of the two We pa- 
ans; 
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lati; un the articulation of the Os maxille with the O. palar, 


where there is alio a Crena for containing the 'blood-veſlely, 2 
they go to nouriſh the Proboſcis; oo the place where the tuſks 
proceed from the Or palari; pp the upper part of the articul 


tion of the Os maxillæ with the Os palati; q4 the broken ex- 
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tremities of the tuſks; 77 a large oval hole in the Os maxille, 
thro' which a conſiderable branch of the fifth pair of nerves, 
and a large artery from the artery of the {179 mater pals to, 
and are diſperſed in the Proboſcis; and by which a large vein 
returns, and joins may a. roms vein; 5. the Os Sygomaricum; . 
the middle production for the orbit of the eye. t 
Fig. 3. repreſents the fide of the head; 4 the begin Wl |: 
ning of the depreſſion for the muſcles of the lower jaw and 3: 
Proboſcis; b the inſertion of the Retractores of the Praboſci; Wl tt 
c the 1nſertion_ of the temporal muſcle ; d the bottom of the or. WM 5 
bit of the eye; e its 7 production; F its lower production; Wl th 
g the articulation of the Os maxille with the Os 2ygomaticun; Wl 
þ the Os zygomaticum; i the articulation of the Os ah. be 
cum with the Os cavalriæ; k the orifice of the Meatus audity- 
Yius; J one of the condyles of the Orciput, which is articulated if bo. 
with the firſt Vertebra; m the orifice of the large oval hole G 
the Os maxillæ; u the fore grinder of the upper jaw; o the bind e 
grinder, or rather wedge for keeping the fore grinder faſt ; p the th 
undulated lines in the lower ſurface of the teeth; q the beginning «| 
of the tufks, as they proceed from the Os palati; r their ex '% 
mities broken off; 5 the Sinus in the bottom of the orbit of tte {pin 
eye for the optic nerve. F 
Fig. 4. repreſents the back part of the head; 4 4 the tu r 
eminencies at the upper part of the head enlarged, whereby ths Lat 
Sinus between them becomes narrower, and deeper; & the Si P 
between theſe eminencies ſhortened ; cc the two condyles, te * 


ceived by the firſt Vertebra; d the hole for the ſpinal marrow 
e e two protuberances above the Meatus auditorius; F the on pine 
fice of the Mearus auditorius; g a Sinus, whence the ſtyloid 
Rem ariſes, which is ſhewn by itſelf; þ the cartilages when 

y the ſtyloid procets is articulated with the ſcull; i its Jonge! 
and ſmalleſt part; & its ſhorteſt and biggeſt part; I the ori 
for the Portio dura; mm the hole for the jugular vein, and Fi 
vagum; un the bony part of the aqueduct; oo the extremi! 
of the aqueduct, where the fleſhy part begins; pp the bol 
for the carotid artery; 4 q the hole for the artery of the DW 
marer, and third branch of the fifth pair; 4 the middle of t 
bale of the (cull beneath the hole for the ſpinal marrow, wh 


fl 
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the bone is ſomewhat raiſed; $ a depreſſion on the baſe of the 
cull before the Choana begins ; r rhe Choana, or paſſage be- 
tween the root of the trunk, and the mouth; u a production of 
the Yomer, or Seprum, which divides the Choana in two; x the 
articulation of the Os 2y icum with the Os Occipitis; y the 
lenoid cavity for the * of the lower condyle of the 
Face jaws 2 the Sinus for the globe of the eye; 1 the Os 2ygo- 
naticum; 2 the fore gm on the right fide; 3 the hind 
ginder on the right fide; 4 the hinder teeth on the leſt fide, 
which do not ind but ſerve for a wedge; 5 the ſore teeth on 
the left ſide, . back part of which does not grid; 66 the. 
WY lower ſurface of the grinders, where their undulated lines ap- 
(WY pear; 7 7 part of the Os maxille, where it is articulated with 
be Os 2ygomaricum ; 88 the a. 48 Ig hole in the Os maxille ; 
s the back of the Os palati ; 10 the interſtice between 
be 0% palati on the back fide; 11 11 the tuſks as they pro- 
ccd from the Os palati; 12 12 the two extremities of the tuſks 
ol broken off. Sl FOR 
ig. 5. repreſents the ſcull ſawed tranſverſely, fo that its 
18 lower part, together with the baſe appear; a4 the outer table 
no cf the ſcull; 4b the inner table, ce the Lamine which pals be- 
18 tween the two tables; d d the cells formed by theſe Laming z ee 
oY the orifices for veſſels, which penetrate the Laminæ; f the feat 
y of the brain, repreſented more at length in Fig. 4; gg the 
evo condyles, received by the firſt Vertebra; þ the hole for the 
i ſpinal marrow ; i the Os ⁊ygomaticum. | 

Fig. 6. repreſeats the upper part of the ſcull ſawed tranſ- 
rely with the cells, running between the two tables, and 
Ianinæ, which cover the ſeat of the brain. 

Plate VIII. Fig. 1. repreſents the outſide of the upper part of 
the ſcull, ſawed tranſverſely ; a a two eminencies on the top of 
„ee full; þ a Sinus between theſe two eminencies; c a long 
pine in the bottom of the Sinus. | 
“Fig. 2. repreſents the fore part of the lower jaw, a 4 the two 
Mi condyles ; þ & the two P es of the Corona, ſhortened by the 
e oppoſite view; cc the fore grinders of the lower jaw; d the dit- 
fa farce between the two jaws for lodging the tongue; e the Sym- 

ſchſis ments, | ; | 
Fig. 3. repreſents the back parts of the lower jaw; a 4 two 
condyles; % O two large orifices of a cavity, into Which the veſ- 
& for nouriſhing the teeth enter, and wherein arc lodged the 
udiments of the teeth, as in Pl. IX. Fi. 1. cc the two fore grinders 
c the lower jaw d d the undulated lines in their upper Wr ; 
e the 
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e the diſtance between them for lodging the tongue; F the c. 
cave part of the lower jaw. HET | 
Fig. 4. repreſents one fide of the lower jaw; 44 the two cog. 
dyles; bb the two proceſſes of the Corona; c a protuberant par 
of the lower jaw, where the rudiments of the teeth are lod 
A the inner grinder of the lower jaw; e the outer grinder, w 
the ridges and interſtices of the fades of the teeth are repreſent. 
ed; h the Symphyſis ment. uit. 6 
Fig. 5. repreſents the bony part of the Aſeatus auditorins e 
the right ear; à the external orifice of the Meatus auditoriu;, 
b the Proceſſus petroſus; c the orifice where thè auditory nerm 
enters; d the Meatus auditorius; e a of the Laming, 
which proceed from it on each fide, and by which the cellule 
betwixt the two tables of the ſcull are formed; thoſe fituated 
above the Meatus being removed; F part of the inner table of 
ig. 6. repreſents part of the Aſeatus auditorius opened 
with —.— — of "BR 6 ear; 4 the ragged part of the bone 
from which the Os perroſum was ſepatated; + the Proceſſus pe- 
troſus opened; c the Crena for the membrane of the m- 
num; d the honey comb cavity of the Zympanum-; e its inter 
cavity, of a ſmooth ſurface; F its ſemicircular, or undulated 
lines; g the orifice of the aqueduct; the orifice of the Pu 
tio dura of the nerve. E 1 „ 
Fig. 7. repreſents the Iower ſurface of the Os petraſum, as it 
was ſeparated from the upper part of the Jympanum, and othet 
parts of the inner ear; 44 the ragged margin of the bone; 50 
the upper part of the cavity of the · Iympanum; c the Farann 
ovale; d the protuberance, wherein the labyrinth and Cochle 
are lodged; e the orifice of the Portio dura of the auditory 
nerve. a | ; 
Fig. 8. repreſents the Malleolus alone in its true dimenſions; 
1 the protuberant head; 2 the ſemicircular Sinus between it and 
the margin; 3 the Sinus, which receives the head of the Incus; 
4 the angle below the Sinus, for the head of the Jycus; 5 the 
angle where the Manubrium malleoli begins; 6 the Manubriun 
malleoli. | 1 | 1 N 
Fig. 9. repreſents the Incus; 1 the head of the Incus; 2 the 
Sinus, or neck of the Incus; 3 two Apophyſes; 4 a long pro 
tuberance with the Sinus for the Os quadrangulare at us extte- 
mity. a 


Fig. 10 11 12 repreſent the Stapes; 1 the ſmall part of the 


Stapes, where it is aiticulated with the Incus, with a Huus 
7 its 


, 
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n extremity, being the other half of the cavity ſor the Os qua- 
Jrangulare 3. 2 2 two ſmall portions of the Srapes, where it is 
ariculated with the baſis. Wc | 
Fig. 11. the baſis of the Sapes ſeparated. | | 
Fig. 12+ the whole Sapes. 04 n e IR OP 
Fig. 13. the Malleolus and Tncus joined together, with their 
lower fide turned up; 1 the Malleolus 5 2-4ts articulation with 
the [cus 3 the Iucus; 4 the Manubrium malleali; 5 a point 
of the Incus, formed by the other two productions; 6 the long 
wtuberance of the Tncus; 7 the Sinus in the: extremity of its 
— production. | Fe ee | 
WH fig. 14 the Mallealus, Incus, and Srapes articulated toge- 
ber; 1 the Incòus; 2 the Malleolus 3 z the Sapes, where it 
dots up the Foramen ovale. 
fig. 15. repreſents the upper part of the Lines ſemilunares, 
that fide which is towards the paſſage of the auditory nerve; 
the fire extremities cut off; & the Zinea ſemilunaris major; 
ede ſemilunaris media; d the ſemilunaris minor, which is to- 
wards the cavity of the Zympanum; e the common canule to the 
major & minor; F the Major; g the Madia; h the Cochlea. 
Fig. 17. repreſents the Cochlea. . - molt ic in 
Fig. 18. the Veſtibulum; b the third gyration, or turning; c 
the orifice ; d the firſt gyration or turning opened; e the ſecond 
turning ; g the orifice at the top of the Cochlea. | 
Fig. 19. repreſents the ſeat of the brain enlarged, that the 
orifices tor the blood · veſſels and nerves may be the more ob- 
'ous; 24, the inner table without its ſurrounding cellules; 50 
the anterior Sinus; cc, the Os erhmoides, with its eminencies, 
ala and Foramina for the olfactory nerve; d the Criſta galli; 
e the anterior eminencies; ff the orifice for the optic nerve; 
g the hole called the Foramen lacerum, thro' which paſs the 
ui motorii pathetici opthalmici, or firſt branch of the fifth 
nd lixt h pair; Hh the ſecond branch of the fifth pair; i i the 
urd branch of the fifth pair; x & the hole for the artery of the 
wa nater; II the hole for the carotid artery; wm the hole 
rthe auditory nerve; un the hole for the jugular vein; o the 
ve for the ſpinal marrow; p p part of the two condyles ; q the 
Kernal hole for the ſpinal marrow; Ir the two middle Fofſe ; 
ithe Proceſſus petroſus; 1 t the poſterior Faſſa, or ſeat of the 
rbellum ; u the ſeat of the pituitary gland; « the Creng. 
fp. 20. repreſents the Uterus ; aa part of the Ligamenta 
a Neri; b part of the Vagina cut off; c the beginning of the 
ue of the Urerus; d divided into two portions, with an in- 
ml or. V. 10 A a a | terſtice 
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terſtice in the middle; e e ſeveral eminencies, rept | 
external part of 10 many cellules ; 7 the Cornua uteri 381 
looſe membrane wrapt up, that the Ovaria below may appear; ll 
þ the Ovarium ſtripped of the looſe: thick membrane, which 
fluctuates above it; i the Ovarium covered with the membrane! 
Fig. 21. repreſents the Proboſcis cut tranſrerſely; gg the n 
two cavities of the Proboſcis; b the Septum, which divides the 


cavities; cc the tendinous interſection, which runs from the foil * 
to the hinder part; dd the tendinous interſection which ruil © 
from the right to the left; eeee the inſertion of the four mul , 


cles, into the tendinous interſection, whereby the fibres of th 
one aſcend, and thoſe of the other deſcend obliquely. - 1 
Fig. 22. repreſents the diſſected Proboſcis; à the exten. 
part of the cartilage, which ſurrounds the cavity of the Prob 
ſets, as it ariſes from the hole in the fore- part of the ſeull; þ 
that pair of muſcles called the Levatores proboſcidis, raiſed fry 
above the aforeſaid cartilages, with their inner ſurface turned u 
that the divarications of the blood · veſſels therein may appe 
ce the orifices of the veins diſperſed in theſe muſcles; 9d f 
orifices of the arteries; ee their ſeveral branchings'; F the d 
ſcent ſtreight along, above the cavity of the Proboſcis; pe u 
oblique deſcent of the fibres of the Erectores proboſcidn; 
the tendinous interſection running down the middle of the Py 
boſcis; i i the orifices of the cavities of the Proboſts-. 
Fig. 23. repreſents the extremity of the Proboſcis cut off; 
a protuberance ariſing from the fore-part of the extremity of il 
Proboſcis, and extended into a cavity in the back-part b, whe 
by the animal takes hold of any thing, | 
Plate IX. Fig. r. ſents one of the rudiments of the tea 
taken out of the 57 ole in the inner ſide of the lower 
repreſented by þ Pl. VIII. Pi. 3.) but much enlarged in proportic 
a its e part, which is hard, ſolid and white; & its mid. 
part di * by ſeveral furrows and ridges; c its lot 
part, which is hollow, and into which enter, both the bie 
veſſels, that ſerve for its nouriſhment, and a branch of | 
nerve, called Maxillaris inferior, proceeding from the i 
air. 
0 Fig. 2. repreſents a portion of the Cuticula, wherein is ſh 
its inner ſurface, and uſual thickneſs; at its margin on the 
hand, and lower part, are ſeveral white lines, which Mr. 5 
takes to be the lineaments of ſo many blood · veſſels; the p 
mids, from whence the hairs proceed, with the ſeveral Fav 
depreſſions, | b 
1 
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Fig, 3. repreſents one of the ſcabs, adhering to the Cuticula, 
where they are thickeſt. | j 

Fig. 4. the firſt Vertebra of the neck, with its upper part in 

rofile, to ſhew the holes for the vertebral artery; a@ two 
uberances, which reach on each fide to the ſcull; þþ two cavi- 
tes ſhortened, which receive the condyles of the ſcull; cc the 
wo holes, whereby the vertebral artery proceeds from the ſcull, 
nd perforates this Vertebra; d d two holes thro* which the ar- 
ery paſſes out from this Vertebra; ee a Crena between the two 
zſoreſaid holes, where the _—_ is lodged. Ln 

Fig. 5. the fore-part of the firſt Vertebra ſhewn at large; 4 
the hole for the ſpinal marrow ; þ the hole for receiving the 
woth of the following Vertebra; cc two cavities for receiving 
the condyles of the ſcull; d d two holes for the cervical artery; 
the upper part of the Vertebra; F its lower part; g g the 
ranſverſe proceſſes, whoſe protuberances at the extremities are 
repreſented by a 4. 

Fig, 6. the back-part of the firſt Vertebra ſhewn at large; a 
the hole for the ſpinal marrow ; h the hole for the tooth of the 
ſollow ing Vertebra; cc the cavities which receive the body of 
the following Vertebra; d the lower part of the Vertebra; ee 
the holes for the cervical artery; ff the two tranſverſe > 

Fig. 7. the fore part of the ſecond Vertebra; a a the forked 
extremities of the protuberance, which ariſes inſtead of the ſpi- 
ul proceſs; Y a Sinus between them; c the hole for the ſpinal 
marrow ; d the tooth, which is received by the firſt Vertebra; 
ee the two convex ſurfaces, which are received into the hinder 
cavities of the firſt' Vertebra; Ff the two holes for the cervical 
wh gg two tranſverſe proceſſes; þ the lower part of the 

ertebra. | | 

Fig. 8. the back part of the ſame Vertebra; a à the protube- 
ances of the ſpinal proceſs ; b the Sinus between them, enlarg- 
ed on the fide ; c the hole for the ſpinal marrow ; d the point of 
the tooth appearing from the other fide; ee the holes for the cer- 
cal artery; F the concave body of the Vertebra, which re- 
*lves the convex ſurface of the following Vertebra; gg the 
tranlverſe proceſſes; þ þ the two oblique procefles, which re- 
eure the A ptoceſſes of the following Vertebra. * 

Fig. 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, the five following 
Vertebre are repreſented by A B, whereof A repreſents the fore- 
part, B the back - part; 44, &c. the hole for the ſpinal marrow ; 
bb, &c. their convex bodies, which are received by the concave 
lurfaces of the follow ing; cc, &c. their contave bodies, which 
A aa 2 receive 
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5, Fig. 13, 14, ariſe to one inch and a half, and in 6. Fig, i 


protuberances, which run back to guard the cervical artery, as i 


O the upper part of the Os pubis; B C between the Qs ſacru 
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receive the convex ſurfaces of the former; d d, &c, the: holes fx 
the cervical artery; ee, &c. the oblique proceſſes; f f, &c, the 
tranſverſe proceſſes; g g, &c. the ſpinal proceſſes, which in the 
fore-part of the third and fourth Vertebra, Pig. 9, 11, ſcarcely 
appear, but in their back-part. Fig. 10, 12, appear a little, in 


I6, to three inches; hh, in 6. and 7. Fig. 15, 16, 17, 18, are 


aſſes from between the bodies of the Vertebræ, and quits the per. 
| S904 4 in their tranſverſe proceſſes; i i two Sinus's in the back. 
art of the ſeventh Vertebra, which with the like ſurfaces in the 
— form a cavity, into which the condy les of the firſt ribs 
are received, 5 
Fig. 19. repreſents the Scapula; a, the head of the Srapuly, 
whereby it is articulated with the Humerus; bb, the two proty: 
berances on each fide of its head; c the neck of the Scapula; di 
Sinus between the Proceſſus coracoides, and the neck of the &. 
pula; e the Proceſſus coracoides of the Scapula; F the Proceſſu 
ſpinoſus; g the extremity of the Proceſſus ſpinoſus; Þ a protube. 
rance running forwards from the Proceſſus ſpinoſus; i the fore. 
part of the upper edge of the Scapula ; I a thick ſpongy Epi 
hyſis, which (at the upper edge of the Scapula) was ſeparated by 
ling; m the angle at the back - part of the Scapula. 
Fig. 20. repreſents the lower or fore-part of the ſeven Pertebre 
of the neck; a, C, c, &c. the lower or fore-patrt of the bodies of al 
the Vertebræ; bb, the tranſverſe 9 which run obliqueh 
forwards; i i, the tranſverſe — of the ſixth Vertebra, run- 
ning both before and behind to guard the cervical artery; b. 
Sinus in the body of the ſeventh FVertebra, for receiying a partdl 
the firſt rib. 5 
Fig. 21. repreſents the fore · part of the O Ha innominata; A the 
Pelvis four fix inches in circumference; B the Os ſacrun 


and the Os pubis, one foot fix inches; D E from the right to the 
left of the Pelvis one foot five inches; C, from the upper tt 
the lower part of the, Os ilium, one foot ; G H, between 21 
outer extremities of the Oſa innominata, three foot fix inches 
B H from the Os ſacrum above to the aforeſaid point, two fod 
nine inches and a half; from H to K, one foot; L the circum 
rence of the Acetabulum one foot fix inches; E H the breadth d 
the Ori ium one foot one inch; MM, the circumference of thi 
neck of the Ilium, one foot two inches; NN the breadth of th 
Os pubis eight inches; O O, the length of the Foramen oval : | 
| 
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the Muſculus marſuptatis, five inches and a half; PP its bre adth 

dur inches; QQ 1ts circumference one foot one inch; RR tbe 
--adth of the Os pubis before, one foot five inches; 8 T the 
noth of the Os ſacrum, from where it is joined with the Yertebre 
rhe loins, to where it is joined with the tail. 

Fig. 22. repreſents the back- part of the Oſſa innominata; A 
the Petuss ; B the back- part of the Os pubis at their articulation, 
where there iv a large cavity; C C, the oval hole for the Maſculus 
narſupialts fore-ſhortened ; D the cavity for the Acetabulum 3 
FE the margin of the Os ilium, which was ſeparated by boiling; 
F the back-part of the Oſſa innominata, ſhewing the ſpinal, and 
oblique proceſſe 8. | 1 

plate X. Fig, 1. repreſents the back · part of the fore - ſoot; 4 a 
the bones of the Carpus; bþ the bones of the Meracarpus; e 
he O a ſeſamoidea, of which there are two upon the lower ex- 
tremity of each bone of the Merzacarpus; dd the bones of the toes. 

Fig. 2. repreſents the back-part of the hinder-foot ; @ the Talus 
part of the Aſtragalus z cc bones of the Tarſus 3 dd bones of 
the Meratarſus z ee bones of the toes. 

Fig, 3. repreſents the bones of the Carpus ſeparately; 1. The 
upper ſurface of the external bone of the firſt phalanx of the 
(arpus; 2. the middle bone; 3. the third bone of the firſt pha- 
a 5. 6. the upper ſurface of the three bones of the ſecond 
b x. 

"Fig 4. repreſents the bones of the Tarſus ſeparately ; 1. the 
upper ſurface of the Aſtragalus ; 2. the upper ſurface of the Os 
wvicuare, much enlarged in proportion to the reſt; 3. its lower 
luface; 4. 5. 6. the upper ſurface of the Oſſa cuneiformia. 

Fig. 5. repreſents the concave fide of the liver; à the Vena 
orta; b the Vena cava. 

Fig. 6. 7. repreſents the Os Hyoides; a the fore-part. 

Fig. 7 ô the back part; dd the Cartilago ſturiformis; e e 
a —_ Offa hyoidea; F the bones of the baſe of the Os 
youdes. 


(he Diſſection of the Heart of Land Tortoiſes from America; 
by M. Buſſiere. Phil. Tranſ. N“ 328. p. 170. 


HE heart in this animal is ſituated in the anterior part of 
the cavity, that forms the Abdomen, and. ſeparated from all 
te other Viſcera by a large Pericardium, that incloſes it; this 
Tericardium is faſtened by its ſuperior part to the ſpine of the 
ack, and by the anterior part to the muſcles of the neck, 
phich is the cauſe that the heart moves forwards, when the ani- 


mal 
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wal puts forth his head out of the ſhell, and backwards, whe, 
he draws it in; by the inferior part it adheres to the Perir 
neum, which is faſtened to the lower ſhell ; ſo that by all thei 
ligaments, the Pericardium being kept ſufficiently diſtended 
the heart has an entire liberty therein; there was found in thi 
Pericardium a confiderable quantity of a very clear and tranſfy 
rent water, which has the ſame uſe there, as that found in th. 
Pericardium of other animals; the heart is ſuſpended in t& 
middle of this Pericardium ; to wit, at its Baſis by the art 
ries, and at its inferior part by a ſmall tendon, or a very thi 
ligament; which, from the point or cone of the heart, aſcend 
to inſert itſelf into that part of the Pericardium which adh 
to the back; this ſmall Iigament is very remarkable in this, thy 
by means thereof the point of the heart is ſuſpended on th 
level of its Baſis ; without which, it is plain, that the poi 
of the heart would fall lower, and bend the veſſels of the 25 
which might interrupt the free circulation of the blood, an 
conſequently endanger the life of the animal: The Pericardi 
being opened, the heart appear'd, as if it were ſtanding by i 
ſelf, being only fixed to the arteries which go out of it (ſupp 
fing the animal turned on its back) its auricles being ſeparate 
— hid under its Baſis and arteries, towards the back of th 
animal; which is very different from the ſea- tortoiſes, where 
auricles are ſituated on the right and left angle of its Baſis, 
which way they protrude the blood into the heart: The ſhy 
of the heart of this animal is almoſt lenticular; forming, nem 
theleſs, three obtuſe angles, two on the Baſis, one to the right 
and the other to the left, and the third at the inferior = 
where the {mall tendon, which ſuſpends the heart on the les 
of its Baſis, is inſerted ; if this animal be opened alive, yo 
may obſerve the circulation of the blood, becauſe of the tran 
parency of the membranes of the veins, and the alternate m 
tions, or dilatations of the heart and auricles, arteries and ven 
which are very ſlow in this animal; from the Baſis of the hea 

fs out four large arteries, that appear diſtinctly ſeparus 
— each other; whereas in that of the ſea - tortoiſe, thele1 
teries are involved the length of an inch in a Capſula comn 
to them all, which makes them appear as if they were but « 


trunk; if theſe four arteries be entirely cut, the heart 15} 
longer ſuſpended, but by the conjunction of the two muff! 
conduits of the auricles, which pierce the heart in its poſter 
part towards its middle on the [ef fide ; by which the ble ; 


runs from the auricles into the ventricle of the heart: IN 
arter 
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rteries being thus divided, and the heart turn'd over, the au- 
ricles appear lying tranſverſely againſt the back, in the capacity 
of the Pericardiea ; they form but one continued fleſhy body, 
i little extended, and inclining about two inches to the left 
ide; it is in this body, that the cavities of the auricles are 
cparated from each other by a muſcular Septum, ſituated inter- 
ally at that part, that appears contracted externally ; theſe auri- 
ces form a muſcular production about fix lines in length, which 
unites them to the heart, towards the middle and left part of its 
back · ſide; this production conſiſts of two conduits, ſeparated 
from each other only by the extenſion of the Septum, which di- 
rides the two auricles; it is by theſe two conduits that the blood 
fows from the auricles into the heart; the body of theſe auri- 
es has no adheſion to the Pericardium, nor any ſupport, but 
that of the veins, which terminate therein; for upon dividing 
theſe veins, the heart and auricles come out of the bode: and then 
upon ſuſpending the heart by the auricles, they reſemble two 
funnels joined together, the ſmall extremity of which opens into 
the ventricle of the heart, to pour the blood into it; and it is in 
this manner we are to conceive them in the natural ſituation of 
the animal: In order to examine the inſide of the heart and its 
zuricles, it muſt be opened at its inferior ſurface (ſuppoſing the 
animal turned on its back) becauſe all the orifices either of the 
arteries or ve ins, and the ir valves, are in the oppoſite fide ; there- 
fre a probe may be introduced thro one of the arteries into the 
heart, and opened upon it; after that you cut all this ſide round 
about the inferior circumference, from one angle to the other, 
and then turu over all that part, which is cut on the baſis of the 
heart ; for then it is eaſy to view all the internal parts of the heart, 
and obſerve that there is but one only ventricle which compriirs 
the whole extent of the heart, and is as uniform, and plain, as 
either of the ventricles of the human heart, or of any other ani- 
mal whatſoever; and that there 1s no manner of Septum, either 
mulcular or membranous obſervable, that might make any divi- 
hon or cellule in this ventricle ; ſo that it is ſurpriſing that the 
anatomiſts of the Royal Academy of Parss ſhould have ſhewn, 
the one three, the other four ventricles in the heart of a land tortoiſe 
o* America: After having conſidered the extent of the cavity of 
the heart, there remain two things to be examined, 1. That in its 
E there are five holes or orifices, two of which are on the 
left fi e; theſe are the orifices of the two funnels of the auricles ; 
they are covered by a large valve, which lies flat thereon, and ſup- 
ported in its middle by the prolongation of the — _ 

wides 
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divides the auricles in ſuch a manner, that half of it covers 
orifice of the right auricle, and_the other half that of the left. 
| that this valve reſembles two folding doors of a porch, whid 
have the fame ſupport, and whereof one opens or ſhuts: to th 
right, and the other to the left ; it is plain, that this valvepemy 
the blood to enter into the ventricle of the heart, but oppoſes i 
return into the auricles; becauſe this blood being once in th 
heart, preſſes by its own weight upon this double valve, and ker 
it cloſe and flat upon theſe orifices; and this perſectly well c 
firms the office of the valve, in the Foramen ovale in the hear 
a human fœtus, the diſpoſition being entirely the ſame; theothy 
three holes lying on the right ſide of the ventricle of the hea 
are the orifices of the four arteries, which come out of the bak: 
of theſe three holes, that moſt to the left; is the orifice of th 
pulmonary artery; the higheſt, the orifice of the Aorta finiſt 
deſcendens; and that moſt to the right ſide, is common toth 
Aorta dextra, and to the ſuperior Aorta; each of theſe orif 
is furniſhed with two ſemi- lunar valves, which permit the bla 
to paſs without difficulty from the ventricle of the hearr into th 
arteries, but hinder its return into the heart; all theſe holes a 
in one and the ſame cavity, ſo that the blood enters into this can 
only, by the two holes on the leſt (ide, and goes out of this ſang 
ventricle, by the three holes on the right fide: The ſecond thin 
remarkable in this ventricle is, the fibres of the heart; they ar 
of two forts; ſome are external, diſpoſed under the comm 
membrane in ſeveral planes, very ſmall, but obliquely circula 
extending from the baſis, but particularly about the arten 
which ſerve them inſtead of tendons, or points of ſupport, u 
wards the inferior circumference of the heart.; the other muſcu 
fibres, which compoſe the heart, are in the manner of lever 
columns, as thoſe of the human heart; they are ſituated internal 
on both fides, lying obliquely from the right, where their tenda 
are about the arteries, to the left ; which ſhews that their ach 
is from the left to the right fide, where the orifices of the al 
lie open to let the blood paſs out: It has been ſaid above, ti 
the two auricles of the heart of the land- tortoiſe of Amerid 
form externally but one continued body, which internally has ti 
cavities, ſeparated from each other by a muſcular Seprum, whi 
ſeparates them ſu exactly, that there is not the leaſt communi 
tion between them; ſo that the blood of either auricle does u 
mix with that of the other, except in the ventricle of the heat 
the right auricle is as big again as the left, all the blood oft 


auimal (that of the lungs excepted) paſſing thro' it to go 1 t 
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heart; ſhe left #uricſe receiges,anly the blood, which comes from 
the Jungs;: the .pulmenary-veing-bezng very, ſmall; the internal 


yhid part 07 -xþc;ahricles-are Form 6a wh imall muſcular columns, 
but cfpectally; at their eqzeemiyes, and fitusteq ip ſuch a manner. 


thay it 4s Plain their acfien tends. to, puſh the. blood agaiblt the 
Sprams here the confluitg;,, which convey. it into the heart, are 
ſryated 3: There is in the tte of, the, right auicle an oblong 
orifices where by, the hloc comes int its cavity from, the great 
relervo{t-of the; ye ins, fituazed. pn. the hack: part oh the heart; this 
ifice 15turpiſhed with two ſemi-lunar oblong valyes, diſpoſed in 
Juch a manner, that when th dur 1s relaxed, the blood enters 
1 cavity bur when contra, they ſhut__cloſe te hinder the 
blood fro returning into the veins; the orifice of the funnel, or 
conduit into the heart, is to be ſeen againſt the Seprum ; the leſt 
quricle has exactly the ſame. ſtructure with the right; in the bot- 


luit into the heart, joining with the funnel, of the right auricle ; 
bele tuo conduits are ſeparated from each. ofher by the continua- 
jon of the Kptum, which, divides the auriges to the very ven- 
ncle of the heart, and ſerves for a n the middle of the 
jouble valve, which covers their grifices in the heart. 
It has heęn ſaid abore, that from the baſis of the heart of the 
ad-tortolte of America there go. out four large arteries; of which, 
be hilt that pre ſents ĩtſelf (the tortoiſe being turned on its back) 
the pulmonary, anery; it is more on the Jett fide than the athÞrs, 
meh Krgen for joe {pars 45 an a"; then it 7 Ek 
„to two branches, 0 whact he MOIT' 'A parent, comes om the 
wht fide of its rank, amd torns elt err towards the left ide, 
Kcompanyaug the Horta ii feniar ſiniſera: till it has pierced the: 
ericardium; after that it unites with+ the left branch of the 
rachea, which it accompanies thro? all the extent of the; leſt 
be of the Jungs ; the other pulmonary branchy. going out of the 
| fide of its trunk, turns itſelt over imm ate ly crois upon 
e other arteries, from the right to the left, to om the Art 
Jerior dent ra, till it has pierced the Pericardium; where it 
ns the right branch of the Trachea, which it accompanies thro”. 
e whole extent of the right lobe of the lungs ? One thing that 
med very remarkable to M. Bulſiere in this pulmonary arrery,. 
that tho? its trunk in going out of the heart excreds more 
n twice che diameter of _ Aorta ſiniſtra, yet neither of the 
o branches it tends to the lungs, are I of the diameter of the 
111 OY Aorta 
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Aorta finiſtra; in the arteries, whieh M. Buſflers injected with 
wax, the trunk of the pulmonary artery was betweetl ſeven and 
eight lines in diameter; the Arta ſiniſtra four and a half, and 
neither of the pulmonary branche, uſter having pierced: the 
Pericardium, exceeded a line and à half in diameter, tho! this 
artery does not emit any other branch; all the blood, whieh en- 
ters from the heart into its trunk, is corveyed into the two lobes 
of the lungs, and no where elſe; the reaſon of ſuc diſproportion 
M. Buffiere could not determimeæ; dut this ts matter of fach, ſeeing 
it is the ſame in all; yer if he may be allowed to conjecture, he 
thinks it may be attributed to the alteration that happens to the 
branches of the Trachea, when the tortoiſe ſtretches: forth-its 
bead out of the ſhell ; for theſe . forming 2 
fenũ circle before they join the Far hea, when the ahithal's head 
1s drawn in, the extenſion theſe branches of the T̃uehea under. WM '* 
went, when the antinat'goes out f che ſhell, turns theſe ſemi- 
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circles into acute angles; infomuch, that thereby the of Ml be 
the blood is fomewhat interrupted; and -conſequeritly the blood, « 


which paſſes coritinadlly from the heatt into the trunk, not being 
able to return back again, becauſe of its valves, muſt neeefarily 

dilate this trunk more than the other arteries 3 and whit corvin- Ml © 
ced N. Buſſtere that there does not go into the lunge of this ani- I. 
mal a greater quantity of blood than what the'pulnionary branches fl 4 
can adm it by their {mall diameter, and not that quantity which 
the 'dizmeter of their trunk could furniſh, was, khak feither of . 
the pulmonary ve ins, which return all the blood of the lungs into i la 
the Teft auric of rhe heart, is quite two lines in diametet, which lar 
is vety proportionate to the bigneſs of the two pulmonary fore 


branches of the arteries : The ſecond Artery Which goes out from I b 
the batis of the heart, is what M. Baſfere calls the left Aorta; Pen. 
it aſcends as it comes out of the heart, together wich the left MI , 


pulmonary artery, till they have pierced the Pericardium; ater 
which it forms a large turning, without any ſupport, towards 
the leſt ſide, „ it liberty to —— when the animal 
ſtretches itſelf out of its ſhell, and to refold itſelf up again, when 
it retires into it ; after that this artery deſcends againſt the back, 
where it gives ſome ſmall branches to the ſpinal marrow ; then it 
returns thro? the lungs into the Abdomen; and here it produces 2 
conſiderable branch, which divides into two; one of which 1 
diſtributed to the liver, the ſtomach and inteſtines; and the other 
turning towards the right in the middle of the Abdomen, unites 
with the right Aorta, ſo that theſe two atteries are but one 
the ſame branch divided into two; the left Aorta is 8 


$ 
con- 
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gntinued to the lower belly, to be diſtributed to the kidneys, 
thighs, and the inferior parts; this left Aorta is much longer than 
the right, becauſe of the large circle it forms when it comes out 
of the heart, to accommodate itſelf to the motians of the animal, 
2nd to make room far its head, which is placed under this artery 
in the left fide, when it draws it into its ſhell; and it is Grand 
reaſon, that the left branch of the Trachea is longer than the right 
Arta, becauſe it furnifhes 4 greater number of parts with blood; 
it has a diſtinct orifice into the yentricle of the heart, and not 
the leaſt communication with the pulmonary arteries, neither ig 
the heart, nor in any other patt; and this not at all reſem. 
ble the Duftus arterioſus' in the heart of a human Ferns : I 
third artery, going out from the bafis of the heart of this anim 
is what M. Buſflere calls the right deſcending Aorta; after hav- 
ng pierced the Pericardium, it finks towards the back; then re- 
turning thro” the lungs into the Abdomen, here it receives the 
branch of the left Aorta, it is diſtributed 'to the right kidney, 
thighs, bladder, and parts' of er ; ſo that M. Buſſlere 
calls theſe two arteries, the deſcending 4, becauſe they dif. 
tribute the blood to all the inferior parts of this animal; in the 
fame manner as the deſcending Aorta does in all other animals: 
The fourth artery, going out from the heart, 1s the aſcending 
Aorta; it has an orifice in the yentricle of the heart, common 
with the right deſcending Aorta; it partly appears under the left 
Aorta coming out of the heart, and aſcends in a ſtrait line till it 
has pierced the Pericardium; after which it divides into 
three principal branches, the two lateral of which tend to the 
fore-legs, and form the carotid artery; the third aſcends all along 
the Trachea towards the Larynx, and gives branches to all the 
parts of the neck. Aer eee 
The d iſpoſition of the arteries, which go out of the heart, 
being examined, there only remain the veins, which convey the 
plood into it from all the parts of the animal; but firſt it is to 
be obſerved, that there are no veins which terminate in the heart 
fr all the yeins open into the auricles, which are, as has been 
laid, ſeparated from the heart: There are two ways to ſhew theſe 
eins without difſeRion z the firſt is to inject them with wax, by 
fringing it into them by their orifices in the auricles; for if you 
meet by the oblong orifice in the right auricle, all the veins of 
de body (excepting thoſe of the lungs) will be entirely filled 
ad afterwards by injecting into the oval orifice in the left auricle, 
the two veins of the lungs will be full at once, thro the whole 
txtent of the Trachea in the langs: The other way is to wan — 
; 2 


NM. Buſſiere diſſected, this reſervatoty was 10 inches broad, and 


3%  MEMOIR'S of the 
the animal has expired; becauſe the heart loſing its vigour inſen. 
fibly (it be-ting for the ſpace of 24 hours) it has not then the 
force to diſcharge itlelf ui the blood, which comes from all par 
into theſe veins, which then grow very turgid by coagu nd 
blood collected in them; then ypu a anly turn over the hear 
towards the neck, and cut the corpnary vein; which comes oy 
of the ſubſtance of the heart, to obſerxve all the large veing withait 
diſſection; becaule they all 2 terminate in à comma 
reſeryatory, fituated acroſs in the capacity of the Pericardiun, 
joining to the auricles; and here ane. may obſerye a large vein, & 
an jrregular reſervatory; in tortoiſes 18 or 20. inches Jong, that 


* 


18 inches long; and in jt the two axillary veins, fram) che upper 
parts of the body, join gach other, after having pierced the Peri 
gardium one on the right ſide, and the other on the lefty from the 
inferior parts there join two large veins, one on the right ſide, and 
the other on the Jett of the inferior part of this reſervatory; the 
Grit of which is formed of all the branches, which come from the 
right lobe of the liver, which is very. large; and the other only 
conſiſts of the veins of the leſt lobe of the liver, but alſo of a veig 
which ſupplies the place of the Cava, and which he calls Yeu 
inteſtinalis; becauſe after it has received all the veins of the inf 
rior parts of the animal, it runs all along the inteſtines, from which 
it receives the veins; and being arrived at the. Pylorus, it paſſes 
croſs the left lobe of the liver, and terminates in the common fe. 
fervatory ; Beſides theſe four large. veins, there are three, and 
tomerumes but two, iſſuing from the middle part of the liver | 
which are inſerted into the bottom of the reſervatory; as allo the 
little coronary vein from the heart: All theſe veins being thus 
re· united in one common place, this . reſervatory terminates up 
wards in a tube, which is inſerted into the poſterior part of the 
right auricle, and opens into its cavity by an oblong orifice, furs 
niſhed with two long ſemi- circular valves; whjch permit the 
blood of the ręſervatory to emer into the auricles, but hinder iu 
returning from the auricles into the reſervatory ; a little above the 
reſery atory, under the left auricle, are to be ſern the two pulmo. 
nary veins; the left after having entered the Pericardium, is hid 
under the axillary vein, and does-pot ſe parate itſelf therefrom, but 
little above the aurigles; from thence jt bends to go, and infer 
itſelf into the poſteriot part of the auricles; aſter the eme 
manner the right pulmonary vein: follows the right axiNary ven 
which it quits after it has entered the Pericardeum, to travel 
Amoſt all the length of the reſervatory, and meet the left pu 
. 4 2 0 g g : >... 3 Sn i . monar 
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gonary about two lines diſtanee from the auricles z; theſe two 
wigs thus united open into the poſterior part of the leſt auricle 
a common oval ori fice, furniſhed with two ſemi lunar valves; 

Wi which means they pour into this auricle all the. blood that 
bes from the lungs to the heart. WOE » 
By all that has been obſerved concerning the ſtructure of the 
dein of the land tortoiſe of America, and the diſpoſition of 
th its auricles and veſſels, how extraordinary ſoever it may 
pear, it is impoſſible to find out rhe leaft thing, that may affect 
e opinion of Or. Harvey, and all other anatomiſts, about the 
wnner of the circulation of the blood in the heart of a human 
, and the ue of the valve at the Foramen ovale; which 
to permit the blood to-paſs from the right auricle thro' this 
hole into the left, and hinder the blood from paſſing from the 
auricle by this hole into the right; and M. Buſſiere adds 
ther, that amongſt all animals we know, a perſon could nat. 
ule one, whoſe heart may be more proper to confirm this Opi- 
en, than the land tortoiſe. of America; by reaſon of the ſim- 
ay of its ſtructure, and of the plain and diſtinct manner in. 
ich all the parts appear. qi 2815 , 
WW Plate X. Fig. 8. 44a repreſents the heart; bb h its auricles; 
the trunk of- the pulmonary artery; d the left deſcending, 
%a; K the ſuperior Aorta; H the right deſcending Aorta; 
be ligament that ſuſpends the cone of the heart in the Peri- 
dium; G G G G the Poricardium laid open. R 
Fig. g. a aa repreſents the heart laid open, to ihew the f 
> its veatricles; the double valve covering the orifices ofthe 
acts from the auricles; c the orifice of the right auricle I; 4. 
vat of the left H; e the otjfice of the pulmonary artery K; f. 
ut of the left Aorta L; g the orifice common bath 10 the, 
ht Aorta M, and the ſuperior Aorta . 
Fig, 10. 44 4 repreſents the auricles; & the right auricle; e the 
kt auricle; d d the muſcular Seprum, that divides the cavitios 
f the auricles; E the orifice of the reſervoir of the veins; F 
he oribce of the pulmonary veins; gg the Large parts of the 
nels; N the muſcular duct of the Rants; I the reſerroir 
the veins; K the left axillary vein; M the great mteſtinaÞ 
kn; N the great hepatic vein; 00 the two imall hepatic 
us; P the right pulmonary vein; the ſeſt pulmonary vein, ' 
Fig. 11, 4 the heart of the tortoiſe; $ the trunk of the pulmo- 
ry artery; C £9, the branches of the pulmonary artery, 
ompanying the Bonchis in the Tungs 3 d dds the _ y_ 
end- 
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ing Aorta; eece the right deſcending Aorea 3 ff a branc 
of the left Aorta, which communicates: with, g Ae; 
85 the inteſtinal artery; h the ſuperior or 'alcending Arta; 
ligament that ſuſpends the heart; K the Trachea; L. IL.LI. 
Sc. the two branches of the Tyachea tending to the — | 


An Argument for Divine Providence, raten from the con, 
ftant regularity obſerved in tbe Births of both Sexes, by 
Dr. Ar thnot. hil. Tranſ. N* 328. p. 186, ä 5 
MON G innumerable footſteps of divine providence to 
found in the works of nature, there is a very remarkable 
one to be obſerved in the exact balance, maintained between: the 
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numbers of men and 1 for by this means it is provided i g 
that the ſpecies can never fail, nor periſh, ſince every male my 
have his female, and of a proportionable age; this ualiy of * 
males and females 1s not the effect of chance, but of a divine 


providence, whieh the Dr. thus demonſtrates. | 14 
Let there be a die of two ſides, M and F (which denote 
and pile) now to find all the chances of any determinate numbet 
of {uch dice, let the binome M y P- be raiſed to the power 
whoſe exponent is the number of dice given; the coefficients of 
the terms will ſhew all the chances ſought; e. g. in two dice o 
two fides M . F, the chances are M* + 2 MF F*; thats, 
one chanee for M double, one for F double, and two ſor M fir 
le, and F fingle; in four ſuch dice, there are chances M# = 
SMI F* + 4 MF3 + F+; that is one chance ſar M 
uadruple, one for F quadruple, four for triple M and fingle F 
for double M and double F, four for fingle M and triple Fj 
and univerſally, if the number of dice be , all their chat 
will be expreſſed in this ſeries. | | 


M* TTM“ TX M" —2F? 
| 2 


8 H—TI 1 —2 | | | 
* Fm * M* =; F3.4&c.' ef ; 
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. e & in two die bis hare 
Nr ache fix dice 2 or 2; 


| 64 Th 
F: >, or 7934 Gr. To find this middle term in any given 
25 1 
act, or mater” of die, continue the ſeries 2 121 « 


. 8. Besant er bras be hel b 6 . 8. 


mae be 2 middle term of vet proce es * 9 
2 


e 5 2445 the tenth yower of a is 10245, if there- 


be 4 dk] to chr with ten dice in one throw an equal 
umber of M's and Fo, ha has M5, chances out of 1024 tor 


bm, that 16 his chanoe is 2 ==, or 2 which is leſs 4. 


| ill be eaſy by the help. of e. to extend this 4 
ltion to a very great number: It is plain from what has been 
en that with à very great number — dice, A*s chance would 
very fmall, I and 2 be ng M to. denote 
* ind F F female) that in the vaſt mottals, there 
wald be but a ſmall of all the poſſible chances, for its hap- 
rung at an wat tin, that an equal number of males 
1175 females be born: It is indeed, to be confefled, that 
lis equality of males and females is not mathematical but phy- 
kcal, "bick alters much the foregoing calculation; for in this 
ak the middle term will not exact y give A's chances, but his 
hances will take in ſome of the terms next the middle one, and 
En to one fide or the other: But it is very improbable (if mere 
ance goyerned) that they would never reach as far as the 
nities; but this Event is prevented by the wiſe oeconomy of 
. — and to judge of the wiſdoch of the contrivance, we muſt 
Merve, that the 8 accidents to which males are ſubject 
tho muſt ſeek their food with danger) make a great havock of 
dem and that this loſs far exceeds that of the other ſex, occa- 
ined by diſeaſes incident thereto, as experience convinces us: 
o repair that Joſs, provident nature, by the diſpoſal of its 
ile Creator, brings forth more males than females, and that in 
a conſtant proportion; this appears from the annexed ta- 
Ks, which contain obſervations for 82 years of the * in 
ondon: 
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derta tunes runn 
2 82, which will be eaſi y found by the table Uf Jogati hn 
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London: Now to reduce the-whale to-a-calcutationig.the Nee 
Poles this prob | To a 


Al 


Ctaney : 
is evident from 


1 . N 
as, againſt B, that there ſhall be both'evtry 
males than females ; to find * chance, or the, value of 1 
t u bud GK | | , | 
* has been ſaid, that A's chüdcæ 5h. 
each Jeg is leis than halt but that the argymert may be fh 
ſtronger, lev his chance be equal to half” = one year ; * by U 

Fe to doxthe lame thing 82 times running, big chance wall 
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whe CL ere eee ere HOR 10 
; he 4836 ,0000,0000,06G0,0000,0000 þ if er e 
B, not only that the number of males ſhall exceed that of i 
males every year. but that this exceſs-fhalt happen in a cob(ſ} 
ratio, and the, difference Jie within fixed limits; an thig 90 
only for 82 Fears, but for ages of ages ; aud pot only at I. gd 
but alF over the world (which it is highly ble, is matter 
ct. and defigned that every male may have ai male H th 
fame country and ſuitable age) then A's chance will be near u 
infinitely ſmall: quantity, at-leaft- leſs chan any 4gnablelit 
tion; ſtom whence it follows; that it is art, and not chante'thi 
governs i There ſeems no more . — cauſe to be affigheds 
pbyſics for this equality of the births, -than- iat in our fel py 
rents ſoed thete were at firſt heed as ited number of bott 
ed en 17 dee, Dog 3112 1 Jen mt; 20G 2G N. 
Seholium, From hence it follows, that polygamy is edutraty u 
the law of nature, and juſtice, and to roles wed of wk 
man race; for where males and females are in equal numbert, 
one man take 20 wives, 19 muſt live in-celibacy;* which is 
pugnant to the deſign of gatiire3- nor is it probable that 20 W 
men will be o well impregnated by one man] as by 0. 
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Chriſtened | . 6 00111013. 
Arno |} Males -| Females } | Anno }- Males |. Females *s 
1629 5218 4683 |. | 1638 330 +: 

39 4858. | 4457 | | 39 5366 | DN 
31 | .:4422. 4% [% +. 5548.4 1,51 de 

324994 4590 4t | $5479 5,200 Ide ba 

33 | 5158 4339 4 5460 490 Wit 

34 |" 5035 4820 43 | 4793. | 4% Which 

35 5106 4928 44 4107 tthe 

30 | 4917 4605 45 4047 "ge 

377 1 4793 | 4657 || 46 | 3768 -| oe 


deviſed the followin 
ie balls were to be d 
trough, in all about four foot lon 
wich the balls were laid, was I 
the extremity thereof; : 
in piece of board, which {lid under it t 
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Chriſtened 
Males 


3796 
3363 
3079 
2890 
3231 
3220 
3196 
3441 
3655 
3668 
3396 
3157 
3209 
3724 |} 
4748 
5216 


Females 


3536 
3181 
2746 
2722 
2840 
2908 
2959 
3179 
3349 
3382 
3289 
3013 
2781 
3247 
4107 
4803 
4881 
5681 


4358 
no 

322 
$560 
5829 
5719 
606 
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Anno | 


Chriſtened 
Males, 


624.7 
6548 
6822 
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order to make theſe experiments accurately, Mr. Hauksbee 


g Apparatus; at the height from which 
ropped, he fixed a contrivance in form of 
; and the end of it, on 


e, ſwinging on two pins 


this looſe end was ſu 


pported by a 


hro' a groove 
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other part of the board; to this ſliding board there was 
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fixed a ſtring, which was tied to a ſmall wire that reached 0 
the bottom of the deſcent, where the wire had a communicg. 
tion with a contrivance, to give motion to a Pendulum that Ml 
vibrated half ſeconds; now, when this ſliding board was drawn 
from under that part of the trough, on which the balls were 
placed, the ſtring became thereby ſo much ſhorten'd, as to 
move the limb of that contrivance at bottom, which dropped 
the Pendulum at the fame inſtant of time, as the balls bega 
to deſcend. | | 
Experim. 1. The firſt experiment he made was with twill | 
balls; one of them # thin gas- bubble, filled with mercury ; 
its diameter was eight - tenths of an inch, and its weight $45 
grains; the other ball was of cork, whole diameter was tuo ;” 
inches two tenths, and its weight 120 grains; when theſe ball, 
were dropp'd, the Pendulum made eight vibrations, juſt as the 
ball with rhe mercury ſtruck the ground, and eight more were 
repeated before the cork arriv'd at the fame place. 
Experim. 2. He took a ball filled with mercury, much of 
the ſame weight and diameter as the former; the other was 


thin glaſs bubble, its weight was 493 grains, its diameter fou N 
inches three tenths; when theſe came to deſcend, the Pendi 
lum made juſt as many vibrations as in the laſt experiment Mr. 
that is, the ball with the mercury ſtruck the ground at eig e 
vibrations, and the other juſt at the end of 16 vibrations 0 ty 
the Pendulum. | | pat 
Experim. 3. The ball with mercury that Mr. Hauksbee mad E 
uſe of in this experiment was likewiſe much of the ſam at 
weight and diameter as before; the other ball was of glals * 
whoſe weight was 535 grains; its diameter one way meaſure #1 
five inches and a quarter, and its oppoſite diameter but fir = 
inches; upon the deſcent of theſe balls, the Perdulum made 
but one vibration more than in the other experiment; that uy 
the ball with mercury came to the ground exactly at eig 1415 
vibrations, and there were nine more before the other ba * 
arrived at the ſame place: Theſe experiments were mad ron 
from the top of the Cupulo of St. Paul's Church, London % t 
from whence to the floor, on which the balls were droppc w t 
were meaſured near 220 feet; it is to be obſerved, that . 15 " 
balls with mercury made no ſenſible impreſſion on the fl - 
on which they fell (which at that time was covered with dc : en 
boards) notwithſtanding their weight and velocity of deſcent 5 un 
The following experiments of the deſcent of bodies 1n 1 hi . 


were made in the ſame manner, at the place above me 
tioned, anſwering very exactly with the former. , Me 
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Mercury balls. Large thin glaſs- balls. 
WH weight in Diam. in xoth's Time of falling Wit. in Diam. Time of fall. 
Grains, of inches- in half ſeconds. Grains. inches 1oth's in half ſec, 


908 8— 5 10 , 17 
| 99g —— -8—— a little leſs 642— 5.2 — 16 
— is Wo 599——5.1— 16 
| 147 — 71 —— 82 little more 115 —5 . © 161 

808 —— 74— ä 8 —— 483 —5 . 0 17 
7834 $74———8 little more 641 5.2 16 


"WW Theſe experiments were made on the gth of Zune 1710, at 
WM which time the height of the mercury in the barometer was 
. „ inches, and the thermometer 60 degrees above the 
"Wl ficczing point; and the mercury balls and the large thin 
"i glaſs balls were dropped together, as they are ranged in their 
everal lines. | 


Wl Experiments ing the effects of air paſſed through red-hot 
, — 25 [Fo ſame. Phil. Tran Ne. = p. 199. 
N order to find what effect ſuch a Medium, as air, paſſed 
thro! red-hot metals, might have on the lives of animals, 
Mr. Hauksbee contrived the following method; he took a large 
receiver open at top, about four inches in diameter, which 
was covered with a braſs-plate, and wet leather, as uſual in 
glaſſes of ſuch a make; to this plate at top (which had a 
crew with a ſmall perforation) belonged a cock, and from 
that cock proceeded a ſmall hollow wire, about three foot 
bng ; that end of the hollow wire, which was remote from 
the receiver, was put into a hollow piece of caſt braſs, pretty 
thick in ſubſtance, but the hole was not quite thro'; and the 
hole being larger than the ſmall hollow ware, it was wedged 
Into the ſame with pieces of ſteel wire, till the caſt piece of 
brass was filled as full as it could hold; in this manner it 
"W":5 put into a charcoal fire, and there it lay till it was 
roughly red-hot ; the receiver being then exhauſted of its 
ur, the cock on its u per part was turned, which gave liberty 
for that air only, which muſt neceſſarily paſs thro' the red- 
lot metals, to ſucceed ; this air firſt paſſing down thro' the 
mall ducts between the red-hot wires, before it could come 
w enter the red-hot hollow braſs wire, muſt neceſſarily ſuffer, 
ir undergo ſuch a change, as fire or the fumes of ſuch red- 
ot metals would give it; when the receiver was filled with 
el dn air, and had ſtood ſome little time, the braſs cover was 
| Cee 4 taken 
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taken off, and a pretty large cat immediately plunged into it, W 1 
the cover being laid on again, the cat fell immediately into Wha 
convulſions, — in leſs than a minute appeared without any 

ſign of life; then taken out of the receiver, and laid on the 
floor, ſhe remained as dead; but in leis than a minute ſhe 
began to diſcover life by a motion in her eyes, and after two 
or three hideous ſqualls, ſhe began to recover apace, but wa 
very fierce, and would ſpit and fly (as well as her weakneſt 
would ſuffer her) at any one that offered to touch her; but in 
half an hour after, or thereabouts, as her ſtrength and eaſe 
recovered, ſo her former temper increaſed upon her, ſuffering 
herſelf to be handled without any figns of fierceneſs ; The 
effect the ſame ſort of factitious air had on flame, was as fol. 
lows : Mr. Hauksbee no ſooner came to plunge a lighted candle 
into it, but it was immediately extinguiſhed ; and this he 
obſerved ſeveral times, that when the candle was ſlowly im- 
merſed, ſo much of the wick (which before was lighted) 2 
came but within the verge of the glaſs, died, and ſo the reſt 
ſucceſſively, as it deſcended to the fame place; and this, up- 
on ſeveral repetitions, anſwer'd much the ſame ; but at ſome 
times, as the common air came to mix with it, one might 
plunge the lighted candle lower and lower, before it wen 
out, till at laſt it would remain burning at bottom: As tg 
the elaſticity and ſpecifick gravity of the above-mentionee 
medium, Mr. Hauksbee made ſeveral very accurate trials, but 
found it no ways differing from common air, in reſpect tc 
thoſe properties; hence it follows, that the foregoing effed 
is no ways aſſiſted from any imperfection, or defect in th 
laſt- mentioned properties; therefore, the following quetie 
ſeem to offer themſelves. 1. Whether air itſelf may ſo ſuffe 
in its own nature, by any ſort of fire, as to be diveſted of the 
power of ſubſiſting life or flame; or, 2. Whether the Eff 
via, or fteams, proceeding from the red-hot metals, whicl 
the air may take along with it in its paſſage near them, d 
not very much contribute, if not entitely occaſion the effect 
If the latter takes place, Mr. Hauksbee ſuppoſes it may i 
ſome meaſure be applied to account for the effect, that tb 
damps, or ſteams, which ariſe from ſubterrancous cave 
impregnated with metalline Effuvia, have on the lives 0 
animals; and yet at the ſame time, the ſame air may ſuffe 
no change in reſpect to its other properties; vis. its elaſtic! 
and ſpecific gravity, in compariſon with other air in the fam 
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To ſhew the effect of air, that paſſed thro' a degree af 
kat, equal to that of boiling water, Mr. Hsuksbee contrived 
A braſs box, about four inches long, and an inch and a halt 
ver ; at one extremity, which he ſoldered up, he fixed tuo 
{all braſs tubes; one of which went thro', and reached the 
emoter extremity _ the other tube was but juſt in- 
eried into it, but each of them long enough to reach above 
e ſurface of the water, wherein they were to be immerſcd ; 
Wieſe tubes were to convey the air into an exhauſted receiver; 
Wit ficlt paſſed into that tube, which nearly reached its oppoſite 
Wextremity, and fo into the other which led to the exbauſted 
receiver; but the box, with that part of the tube that was 
zithin it, was firſt heaped full of braſs-duſt, by means of a 
raſs-cap, which ſcrewed on to the extremity, not before men- 
toned ; this braſs-duſt Mr. Hauksbee moiſtened with a little 
yatcr, imagining thereby to make it exert a more than ordi- 
ury ſteam, or Zfluvinm from the metal, which the air 
night take along with it, as it paſſed thro ſuch ſtrait and 
tarrow avenues, as it muſt do between the braſs· duſt :; in this 
manner it was immerſed in the water when cold, and conti- 
med in it, till it had boiled a confiderable time; by which 
jeans it muſt, in all its parts, be of the {ame degree of heat 
(at leaſt) as the boiling water; thus it was taken out, and 
applied to the — * receiver; where, upon turning 2 
ack, he gave liberty for that air only to paſs into it, which 
uſt ſucceed thro' the braſs-box and duſt, under the circum- 
ances above-mentioned ; when the receiver was full of this 
ur, the cover was taken off, and a lighted candle planged 
Into it, where it continued burning, even at the bottom, as if 
had paſſed through no ſuch medium, but had been full of 
ammon air; Mr. Hauksbee took that method to try it, ſup- 
joling the flame of a candle to be the moſt tender way of 
Ucovering a change in air; afterwards he repeated the {ame 
a periment, with dry braſs-duſt inſtead of the former, but the 
uccels was the ſame ; therefore it ſeemed to him, that ſuch 
degree of heat, as that of boiling water, is not ſufficient to 
ule any confiderable change, if any change at all, in the air; 
bor that ſuch a degree of heat can ſtrike any noxious, or ſuffo- 
zung Efluvig out of the metallic particles. 
The paſſing of air thro' a red-hot glaſs-tube into an ex- 
uſted receiver, had no manner of influence on a ſparrow 
ut into it; but upon paſling of air thro! red-hot charcoal, 
clore it entered the tube,, that conveyed it into the exhauſted 
| receiver; 
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receiver; in that medium, the above-mentioned animal] 
about a quarter of a minute, gave figns of expiring dire] 
but being taken out, it recovered at the ſame time, and con 
tinued hiring and well for ſome days after; yet it was co 
cluded, had the bird's continuance in the receiver been h 
double that time, her recovery would have been very doubt 
ful : Mr. Hanksbee likewiſe tried air paſſed thro' the flam 
of ſpirits of wine, and oil of turpentine ; the effect was muc 
the ſame as to the ſpirits of wine, the flame of a candle bei 
immediately extinguiſhed upon its being plunged therein 
but the air, which paſſed thro* the flame of the oil of turpe: 
tine, took ſome unctuous fumes along with 1t into the ex 
hauſted receiver ; which fumes, upon the near approach of 
lighted candle, ſuddenly took fire, and continued to burn 6 
the upper ſurface, till they were ſtifled by covering clofe th 
receiver; and upon ſeveral repetitions it anſwered much ib 
fame, till the whole quantity of fumes was conſumed. 


A Deſcription of the Apparatus for making Experiments 
the Refractions of Fluids ; with a Table of the ſpeciji 
Gravities, Angles of Obſervation, and Ratio of Refractio 
of ſeveral Huids, by the ſame. Phil. Tranſ. Ne. 328. p. 20 


T HE whole Apparatus is fixed on a table parallel to it 
ſurface ; on one and the ſame Axis is fixed a ext; 
of a Radius of four feet, and a moving limb to bear the ol 
je ct; the ſextant is divided into degrees and minutes by 
diagonal, and remains always fixed; the object, which 
placed on the moving limb, is ſeen parallel with the tabl 
when obſerved thro the priſm, and at no degrees on the ſe 
tant; but when any tranſparent liquid is put into the fam( 
the object muſt be elevated, till it appear to the eye; the 
obſerving how many degrees and minutes the Index on t 
limb cuts on the ſextant, we note it, and call it the angle 
obſervation ; thus for different liquids you have different ck 
vations of the object, as you will find by the following table 


the fight is compoſed of two pieces of box-wood, planed pilfh, g, 
rallel to each other; theſe pieces are ſeparated only by tbr dere 
ſlender ſlips of common i. and ſo ſcrew'd down upon carl. the 
other, exactly parallel with the Axis of the moving limb ut a 
ſextant ; the priſm, thro' which it directs the fight, is pla i. 
pretty near it, and conſiſts of an angle of 44d. 54 m. h gen 
angle is fixed perpendicular to the plane of the table, 1's fm 


per ſide being parallel to the ſame; the object is a * 
| N 
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White paper, in the form of a croſs, paſted on a black board, 
. 6xed at the extremity of the moving limb, which is about 
ben foot long from the fight ; its diameter is about two 
ches and a half, which juſt comprehends the fight thro' the 
lt; o that when the object is entirely within view, we con- 
dude the obſervation to be exact; with this Apparatus the 


lhe preſence of the ſun · beams being no ways neceſſary) and 
Mr. Hauksbee thinks they may be depended on as pretty 
curate ; he took the ſpecific gravity of the ſeveral liquids, 
where he could obtain a ſufficient quantity, as appears by the 
able ; fo that if any perſon ſhould have the curioſity to re- 
eat theſe experiments, he muſt expect a different angle of 
ſervation, if the ſpecifick gravity do not agree with the 
table ; for ſometimes it happens, that liquids of the ſame de- 
nomination are not always of an equal goodneſs, and conſe- 
quently will have a different ſpecific m_ and refraction. 

Mr. Hauksbee preſſed the chryſtalline humour of an ox's 
ye into the angle of the priſm ; whereby it received the 
frm thereof, and gave the angle of obſervation, as ſpecified 
i the table; he could not ſee the common object thro it, but 
was obliged to make ule of a candle for that purpoſe ; the 
ume of which appeared very broad, at leaſt five or (ix inches, 
early in the form of a half moon; but what ſhould occafion 
fuch a change of figure, Mr. Hauksbee could not then deter- 
mne: Of all the fluids he tried, he found none to refract 2 
ny of light leſs than water; yet there are ſeveral other li- 
aids that form the ſame angle; he obſerved the oil of bees- 
wax to be the lighteſt fluid, and butter of antimony per de- 
quiym to be much the heavieſt; the difference of ſpecific 
pravity between theſe two bodies, is as 662 to 1676, that 
„ nearly as 1 to 3; and the Ratio of their reſractions only 
u 10009 to 6885 bees-wax, fo is 5941 antimony to the ſame 
dis, that is, as 1 is to 1. 16, or thereabouts; likewiſe oil 
f vitriol is in ſpecifick gravity to oil of faſafras as 1510 is 
o 898; yet the Ratio of refraction of the lighteſt is moſt con- 
derable, being in proportion, as Ioooo is to 6475 ſaſafras, fo 
the ſame — * to 701 vitriol; thus Mr. Hauksbee found, 
ta body does not refract in proportion» to its ſpecific gravity, 
from ſome quality peculiar to itſelf; whether it be from its 
aflammability, or from any different texture, or figure of its 
mponent parts, or whatever elſe it be, he leaves others to deter- 
ne, as alſo the application of theſe following experiments. 


Specifig 


experiments are made as well by candle-light, as by day-light ' 
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Specific gravi- 
ries in compari- 
for with a bulk 
of water equal 
to 820 grains. 
— of faſafras 898 
urpentine 713.5 
Bees-wax 662 
Caraways 752 
Oranges 711 
Hytop 169.5 
Roſemary 747 
Savim 789 
Origanum 752 
Penny-royal 783 
S 780.5 
ke 749 
— 798 
unl | 729 
1 766.5 
Fanſey 757 
Dill 795.5 
Oil of amber 783 
— Cinnamon 828 
— Cloves 827 
Spirits of wine 703.5 
—— Hartſhorn 786 
—— Vinegar 824.5 
— Sal. Armon. 794-5 
Acids, ſpirit of amber 825 
Oil of vitriol 1510 
Spirit of nitre 1166 
Aqua regia 987 
Aqua fort is 1157 
Aqua regia, from 
Aqua fortis and 1034 
Gal armoniac | 
Butter of Antimony 1976 
Spirit of raw ſilk 916 
Spirit of honey 716 
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Angle of Ratio $ 
obſerva- refraQtio n 
tion as 1000 0 
d. is to Wef 
16 50 7485. Wt 
29 20 6475. 
25 25 6741, 
23 30 6883. 
26 13 66 96. 
25 20 6741, 
25 10 6757. 
24 40 6794. 
25 30 6730. 
25 00 6770. 
25 30 6730, 
26 Oo 6706, 
24 30 6807. 
27 10 
25 10 
27 oO 
23 46 0¹ 
27 40 OW 
26 30 
28 40 2 
27 20 lan 
25 40 Ph; 
18 50 b 
17 OO + 7468. þ n 
17 oo As hartſhom th 
16 56 7475. 
16 56 As ſal armon 
21 56 7011. 
20 50 710, c 
19 50 7195. 4 * 
20 40 7120. H — 
20 10 5161, 7 _ 
40 oo 5941. met 
20 30 7133  h; 
16 50 As water "oy 


Spect 


6 $pecific gravi- 


tes in compari- 


0 fon with a bulk 
of water equal 
to 8:0 grains. 
Tindt. of Antimmony 653 | 
ſeluits bark F 45 IP 


Vitreous humour * 16 50 As water 


3 ox 8 * | 
Cryſtalline humour 
Can ox's eye. : 24 10 6832. 9 
' White of a hen's egg | 17 40 | 7401, 3 
uman faliva 16 30 As water 
Human urine 17 05 1451. 9 
rench brandy. | 16 40 7538. 6 


Oil of turpentine ſtrongly tinged green with filings of beaſs 
o ways alters its refraction. 
Demonſtration of the Number of Acres tontained in Eng- 


land, and the Uſe that may be made it; by Dr. Grew. 
Phil. Tranſ. Ne 330. P. 266. 0 


Ereral perſons, and ſome of great abilities, have given us, as 
they have ſuppoſed, the exact number of acres, contained in 


tons about 28 millions, others 29 millions, and others again a 
more; but the Dr. thinks they have all been miſtaken in un- 
reckoning z and the reaſon of their miſtake ſeems to have been 


meaſured miles; by which laſt only the number of acres can 
town: The Dr. had ſeen an account of the number of acres in 
© county 3, but whether taken from the Doomſday-book, or 
m any other regiſtry, he affirms cannot be true; for tho' we 
e loft ſome land, yet there is a great deal more now gained, 
ch in the conqueror's time lay under ſea; within 120 years, 
ch has been recovered from the ſea, and maintained by banks 


wor. V. 10 D d d in 
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gland, or South Britain, or very near it . Sir William Petey 


ir reckoning only by the maps; that is, by computed, and not 
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in the marſhes and fens of Eſſex, Kent and the iſle of 25 and 
in ſome parts of Lincolnſhire, the land has gained of the ſea, ſour 
miles in a direct line from land to ſea: Nor is the account the 
truer, for having been taken from any other record; for if the 
number of acres, according to the ſaid account, in each county 
be put together, they do not exceed 39 millions and a quarter 
which number tho' it come much nearer the truth than any of the 
former, yet is a great deal ſhort of it; for however, according v 
vulgar computation England be reckoned but 305 miles in length 
and about 2 90 miles in breadth, nevertheleſs it appears by an ex 
wheel meaſure, that from Ner- haven in the ſouth of Englan 
to London are 56 meaſured miles; and from thence in a ſtrait ling 
continued to Berwick in the north, 339 of the ſame meaſured 
miles; in all 395, the true length of England; and again, tha 
from the ſouth Fore- land in the eaſt, to the Landsend in Corn 
wal, are about 367 miles of the ſame wheel-meaſure, the tru 
breadth of England: This being known, it is eaſy without any; 
borious, and coſtly ſurvey, to know alſo how many ſquare miles 
and conſequently, how many acres are contained in England, an 
that in the following manner : 
If a line be drawn on a chart of England, Plate X. Fig, 14 
from the ſouth Foreland in Kent to Zeravick, and if from th 
two extremities of this line, two more lines be drawn, meeting 
the Landsend in Cornwal, they will form the triangle ABC 
which triangle, in that it excludes as much more of the land, 


* 


it includes of the ſea, as may anſwer the ſmall number of mule 


obtained by the curvity of the roads, may therefore be allowed Dur 
be equal to the area of England; next, if to the triangle AB 1; 1 
another ſimilar and equal triangle B C D be added, both together 


form the rhomboid A B DE; which being divided at E F, hen 
the rhomboids A CEF and BDE E, equal to each other; e 
of which is therefore equal to the triangle A B C; and the me 
angle AGH E, ſtanding upon the fame baſe, and between 8. 
{ame parallel lines, with the rhomboid A CE E, by the 5 I. node 
Euclid, is equal to the ſaid A CE E, equal to the triangle A 2 
equal to the area of England : Now, the length between Beru en 
and the ſouth Foreland in Kent, being about five miles more th 0 


between Berwick and New-haven, which is 395 miles; there... 5 
the line A B may be taken for 400 miles, and ſo the line 4 any 
for 2co ; and the line A G being leſs by about ſeven miles g 5 
between the ſouth Foreland in Kent, and the Lands-end 1n wh 1 bear 


Wat, which is 367 miles, the ſaid line AG, may be taken i 
360 miles; therefore A G, 360, multiplied by A F200, produc 


7204 


0⁰⁰ ſquare miles; and 52000 multiplied by 640, the number 
umber of acres contained in England; whence it appears, 


ut 1,000,000 of acres, then England is more than 46 times as 


J 


onably populous, ſhould have twice 46,000,000 of people and 
t, of 46,000,000, that is, about 1 10,000,000 : But to allow room 
gh for perſons of all degrees under our Bri:sſþ monarchy, if 
gland were half as populous as Holland with only 5 5,000,000, 


land. | i 

To people England, in a competent time with this number, 
here are ſundry ways very practicable; whereby the Dr. has 
mputed, that the preſent number might be doubled in 24 or 25 
jears, and probably quadrupled in about 36 years: One of theſe. 
pays, tho" not the ſpeedieſt, would be the introducing of ſtran- 
ers; yet to make ule of this, or of any other expedient, to multiply 
he people, before we had provided the means of employing them, 
wuld be prepoſterous : But when we ſhall once in good earneſt, 
tind our true intereſt in employing and encouraging every where 
ur own hands, and the hands of other nations; as the French and 
Ditch do, in all forts of husbandry, manufactury and merchan- 
v when our nobility and gentry themſelves ſhall, as in ſome 
er countries, be examples in ſome or other of theſe particulars; 
hen we ſhall hereby be univerſally engaged to incloſe, and ime 
ove every foot of our land, to make the utmoſt uſe of all our 
ome growths, both above and under ground, and of all our 
ens (which are about 200 great and ſmall) more than in all the 
nedoms and ſtates of Europe put together; and when both Sror- 
md and Treland ſhall afterwards be improved in like manner; 
hen all mens heads and hands ſhall be thus employed about 
me one honeſt and profitable buſineſs, as it will naturally pro- 
te peace and friendſhip every where among us, ſo it is eaſy 
Ir any confidering man to Fear how highly it will advance 
e Britiſh monarchy and people, both at home and abroad, 
beauty, ſtrength and glory. 


Ddd z Obſer- 
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{ res contained in a ſquare mile, produces 46, odd, ooo, the 
1. That if the province of band contain, as is computed, 


bio as Holland, by a fraction of 80000 acres; next, if in the pro- 
e of Holland, containing but 1,000,000 of acres, there are 
000 ſouls, or 2,000,000 and fo, as they are computed to be; 
then England, which contains 46,000,000 of acres, to be propor- 


* we 


| were a good proportion, and would be near five times our pre- 
kn number, and about 22 times as many as in the province of 
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Obſervations on Spots in the Sun, from 1703 to 11; 
— Derham, irh Mr. Crabtrie s Opinion of th fa 
Spors. Phil. Tranſ. N' 330. p. 270. | 

EW of the appearances in the following table eſcaped 

L Mr. Derham's fight, he having been provided with compe- 

tently good inſtruments to obſerve their places on the ſan ; dis. 

a micrometer ( after Mr. Ga/cosgne's manner) to take their dif. 

tance from the ſun's northern or ſouthern limb, which is parallel 

with the pole of the earth; and a half ſecond movement, to 

meaſure their diſtance from the ſan's eaſtern, or weſtern limb. 

A Table of the Spots and Faculz on the Sun, viſible at Upmii 
| ſter, ſince July 1503. : 


=» SY E582 © © @© 


703. ]Jun.23 none] 8 500. iiſ e. its 
* 10 rl ih; 
a” ſome 244 " IO] 49ril 2 1 . 
- 10|Yaniſhed 25] 2 uaniſhed 16 Wl c:i 
110% 18} i | 16 de 
Now. n 20| Fane 22 8 24|N.B. this 1 {i 
9 wel - 23/5 ————=—|March 6 Nov, 15, e 
— 231 2 9 24] another 1 ti 
—⏑ to 26 w—— 34 . fon 
. 1704. nothing 14 27] ep. 1 4 4 aa 12 On tNeeat-ic his 
Jas, 16 1s 2 eee. 
| — 2 uly * 1 ? hin this ec 
, a Ne 17 7 - 3 — Af was on ! thr, 
2 ” 2 8|Fune * 29] weſtem. Wor 
22 — = 4 10 70 30 19 
Dec. *® 219» Z3O\faint 110709 I 
23 | OA. zſextinct 12 N ; 
. — 2102. * dle 4 
El 23 1705. 6 e. . more 8 5 
25 * „aint [viſible 
Jan I o glexrtinct 
* 5 2 28]appears 8 
8 3 26 * 
9 5 30 29 7 
10 wp. 31 300Aug. 31 
by : 21 Nog PD 1 Sep. * 12 
13 Feb 19 4 2 a 
March 14 521 - Spot and ® 17 
7E 6 
_—_ * April 1 2 * 21 
13] May 5 1 Fi * 121 
My on 6|March 7______ 3!jno ſpot or®2g] 
el . — 


lc 


in this table the Faculæ are marked with an aſteriſm; and 
the duration of every appearance of the ſame ipots, or Facube, 
or the time they * are marked with a line: But here 
Mr. Der ham ſe lects fome of the moſt remarkable obſervatibns; 
and firſt as to the figure of the ſpots; they are well known to 
change frequently; and therefore he thought it needleſs to give 
their figures every time be obſerved z but it is ſomewhat remark- 
able, that the ſpots generally appear longiſh near the extreme 
parts of the diſk, for if they are never ſo round near the middle 
of the diſk, they become longer and longer towards the extreme 
parts, till at going off, they ſeem to be nearly a ſtrait line, and 
early parallel to the ſun's limb; which is a manifeſt argument, 
that the ſun is a globe, and that theſe ſpots are on, or very near 


its ſurface : Another thing remarkable is the mutability of the 


ſhape of the ſpots 3 Mr. Der ham more than once plainly per- 
ceived them to change at the very time he had been looking on 
dem; thus November 19, 1703 he faw three or more ſpots not 
far off the middle of the diſk; and whilſt he was viewing them, 
they ſeemed to vary, both as to their ſhape and ſtrength ;_ ſome- 
mes ſeeming ſtronger, ſometimes ſhorter, ſometimes ſpiſs, and 
ſometimes languid ; and this they ſeemed to do, not only thro? 


hus 16 foot teleſcope, (which Mr. Derbam 27 45 at fixſt might 
y 


te owing to the different diſpoſition of his eye) but alſo when he 
rceived on a white paper in a darkened room the ſun's 

ro a fix foot teleſcope; the weather hindered Mr. Derhaig 
fom ſeeing theſe mutable ſpots again, till November 22d follow- 
ng; and then they were become only like a thin ſmoke, or Ne- 
ua; fo again April 11th 1904, there were divers with 
Unbre about them; theſe Umbre, or Nebulæ ne could plainly 
perceive, whilſt he was looking on them, to be ſometimes very 
fint and thin, and at other times much dacker and thicker ; he 
ablerved that theſe Aſaculæ and Umbra broke out ſuddenly in the 
lun; for on i the gth the diſk was free; but April the 11th 
e perceived them advanced near 4 part on the dilk; and conſe- 
quently they broke out in the ſun within 48 hours before; 
4pril iz, the ſpots were become Umbræ in the morning ; and 
n four in the aſternoon, there were no remains either of Macule 
* Unbre : From this ſhort continuance of theſe ſpots on the 
lun, it is more than probable, they were in a perpetual flux and 
Mange ; and that thoſe mutations Mr. Derbam perceived in 
nem, whilſt he was look ing on them, were real, and not ima- 
gary; it may likewiſe be further remarked (which Mr. Der- 
an trequeatly obſeryed, and Which Scheiner gblerved long be- 
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fore) that theſe ſpots and Unpbr#, which ſuddenly ariſe, do a Ml * 
ſuddenly decay, and are ſoon extinct; and ſuch ſpots he farther Ml " 
obſerved, ſeldom turn to Faculæ, as they commonly do when 
longer on the ſun : Again May 5th, 1705, he could perceive two 
urs or branches, running from a ſpot, to change, and be ſome- Ml ** 
umes darker, ſometimes thinner ; fo March 30, 1706 be ob. 
erved ſuch another variation; this day, or but a little before, * 
= with Facule aroſe in the ſun, which did not continue 
thereon above three days; one of theſe ſpots he could plainly 
- perceive to be ſometimes quite extinct, then again immedi. 
ately to appear; and the Faculæ alſo, in half an hour's time, 1 
plainly alwred their ſhapes: October 29, the ſame year, he b 
could plainly perceive both the Maculæ and Faculæ to change ; W-: 
and whilſt he was carefully viewing them, he faw a ſport — in 

one of the brighteſt Faculæ, and again almoſt diſappear, and 
then again appear ſtrong and ſpiſs ; but he could not ſee them 
next day, the weather being ſtormy, cloudy and wet for ſeveral 
days after : Another thing he obſerved was, that the Macule 
do generally, if not always become Nebule, or Umbre, before 
they quite vaniſh ; and after that, they very frequently turn to 
Facule, or bright golden 8 more illuſtrious, and fulgid 
than the other parts of the fun's globe; if the ſpots are of a 
mort duration, Faculæ ſeldom enſue ; or if they do, they are 
commonly the remains of ſome ſpots that had been on the ſun, 
and aps vaniſhed on the fide oppoſite to us; but ſpots that 
continue long, if they vaniſn before that part of the ſun re- 
volves out rg our fight, do wy often become Faculæ; of which 
the above table ſhews feveral inſtances, particularly Zuly 36, 
2705. 

4 9 the above particulars, and their congruity to what we 
perceive in our own globe, Mr. Der ham gathers, that the ipats 
on the ſun are cauſed by the eruption of ſome new Vulcan 
therein; which at firſt emitting a prodigious — of ſmoke 
and other opaque matter, cauſes the ſpots ; and as that fuliginous 
matter decays and ſpends itfelf, and the Vulcano at laſt becomes 
more torrid and flaming, fo the fpots decay and turn to Umbrey,,, 
and at length to Facule ; which laſt Mr. Derham takes to be 
no other than the more flaming and brighter parts of the ſun; be. 
obſerved that theſe Faculæ never continue long on the ſun ; and 
the reaſon he takes to be this; vis. becauſe the Vulcano, aftet 


its ſmoke is over, does not emit its flames for any time, the fiery Wh). 10 
Pabulum being then nearly ſpent, when once it begins to flame; WW 


after which the torrid Vulcano ſoon returns to the natural — 
| rat 


— 
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ture of the ſun, at leaſt ſo nearly, as to eſcape our fight, at © 
aſta diſtance as the ſun is from us: Another thing hy may be 
xccounted for, and which indeed, in ſome meaſure confirms what 
Mr. Derham has —_ advanced, is the Nuclei, or darker 
part of the ſpots 3 generally obſerved in moſt of them, and that 
towards the middle: Now it is very uſual in culinary fires on 
this our globe, when they emit ſmoke, that the middle is the 
larkeſt part; if for inſtance, we were from aloft in the ait, 
to ſee a thick ſmoke come tumbling out of a chimney, or the 
mouth of a Vulcano juſt kindled, we ſhould find the middle 
part, directly over the mouth of the chimney, or Vulcano to be 
the more ſpiſs and dark, and towards, the extreme parts clearer 
ad thinner ; and ſo Mr. Der ham takes it to be in the eruptions 
of the ſun ; that the Nucleus 1s Jul over the mouth of the igni- 
yomous cavern, and that the miſty parts of the. ſpot are the — 
rer parts of the ſmoke, ſwimming about in that fluid, or atmoſ- 
phere, which he Arg to ſurround the ſun, as well as out 
globe, and manifeſtly the moon; yea, and in all probability, 
erery planet of this our ſolar ſyſtem. = 

From what has been ſaid, we may give a reaſon, why there 
ae ſometimes frequent {pots on the fun, and at other times none 
for many years, or at leaſt not always ſeen ; but he thinks, there 
ne ſometimes great intervals, when the ſun is entirely free; as 
between the years 1660 and 1671, 1676 and 1684; in which 
ume ſpots could hardly eſcape the fight of ſo many curious ob- 
kryers of the ſun, as were then perpetually viewing him with 
their teleſcopes in England, France, Germany, Po. 4 and all 
de world over, whatever there might be before, from Scheiner's 
ume; the reaſon of this long ditappearance of tae ſpots, Mr. 
Derham takes to be the want of extraordinary eruptions in that 
hery globe; when the ſulphureous, or other matter of thoſe 
ctuptions is ſpent, or diſſipated, that globe continues in its na- 
ural ordinary burning ſtate, till there happen to be a freſh col- 
kction of ſmoaking, diſploſive, and extraordinary matter, and 
ben it cauſes a new eruption; and theſe eruptions generally hap- 
pen between the ſun's Topics, or in his Torrid Zone; for Mr. 
Lerham never obſerved any ſpots near the ſun's Poles ; and the 
hots in Scheiner”s figures are all about the middle zone of the 
uk; the greateſt evagation Mr. Derham ever obſerved, was 
March 8th, 1104; when beſides the dark ſpot in the uſual 
une, he obſerved ſome faint ſpots, ſcarce viſible, much nearer 
ic fouth pole, than ever he had ſeen them before; but this was 
wubtlels, in tome meaſure owing to the poſition of the earth in 


reſpect 


400 MEMOIRS #f be 

reſpect of the ſum, as well as to the ſoutherly place of the ſpoy 
on him ; for about the equinoxes the ſpots to march pretty 
far towards the poles of the ſun, as may be ſeen by Plate XI. 
Fig. 1, 2. 

Having thus obſerved, what part of the ſun the ſpots common 
ly poſſeſs, Mr. Derham in the next place takes notice of their 
ſtages and path over the ſun: That the fun moves round his own 
axis, is manifeſt from the motion of the ſpots ; and that the 
Jpors ſeem to traverſe the ſun, ſometimes in ſtrait lines, ſome. 
times in curve lines, this way and that, is alſo as manifeſt and 
well known, and repreſented by the figures; which ſhew the 
ſtages of the ſpots, every day he obſerved them, and the liney 
they deſcribe in ſeveral months of the year ; the daily ſtages in 
both figures are exact; or if they. ſeem otherwiſe, it is becauſe 
the obſervations were made at different times of the day; as one 
in the morning, the other on ſome following day in the evening, 
or afternoon ; but the declinations of the ſpots, or their diſtance; 
from the ſun's northern or ſouthern limb are leſs exact in the 
ad Fig. than the iſt, in which latter they are very near the 
truth; and the cauſes of the defects in the zd, figure are, 1. The 
diminution of the ſun's vertical diameter by the refra ctions; tho 
Mr. Der ham was ſufficiently aware of this, yet he did not 
think it had been ſo conſiderable, for want of exper :menting, 
well conſidering the matter; for he has ſometimes found the 

ndicular, or vertical diameter of the fun diminiſhed from 
22' 229 on the meridian, to 26 3/ at the horizon in one and 
the ſame day. 2. For the ſame reaſon Mr. Derham was nt 
aware of the time being ſo long, before the ſun goes round, a 
he found it to be. 3. Another error was meaſuring the fun'; 
image on the ſcene of white paper, with the ſhade of the mi- 
crometer, and not by looking thro” the tube, and fo claſping the 
limb of the diſk with the parallel edges of the micrometer; the 
former, tho' practiſed by ſome eminent aſtronomers, is a fit 
more eaſy than accurate way. . 

Mr. Der ham ſaw other ſpots on the ſun, whoſe times are en 
preſſed in the following table. 
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From his obſervation of theſe ſpots, he was farther confirmed 
In his above-mentioned opinion; particularly, in viewing the 
ſpots of Auguſt Iſt, 1708, repreſented by Fig. 3, where ſome 
were large and dark, others leſs and thinner, and all en- 
unpaſſel with Nebule; in viewing theſe, he obſerved great 
alterations at the very time he was looking on them; ſometimes 
e Nuclei were very dark and black, and ſometimes lets fo ; 
id the ſame thing he alſo obſerved in the Nebule incompaſſing 
dem; one of the leſſer ſpots þ in Fig 3, which was luffici- 
ly viſible and ſtrong the day before, was this day, at one time 
bick and ſtrong, and anon languid and leſs viſible; and from 
be two ſpots 4 and d he could plainly ſee a ſmoke iſſuing out 
oc and 5, ſometimes viſible for five or fix minutes, and then 
liappearing for & of an hour, or more; and then again ſmoak- 
' out, and again diſappearing, as before; all which particu- 
be {aw over and over again, for a good while together. 
70) Yor. V. Net E e e Mr. Der- 


402 MEMOIRS of the 

Mr. Der ham could not ſee theſe ſpots till Auguſt 5, follow, 
ing; and then he found the ſpot 5 Fig. 3. quite extinct, ay 
he expected, as alſo ſome of the other ſpots, together with the 
Nebalæ grown leſs; but the Jarge fpot à continued dark and 
ſtrong, only ſometimes fainter, and then again ſtronger; and 
ſometimes like a half, or horned moon; ſometimes roundiſh, or 
rather of an oval figure; of which latter ſhape they commonly 
are, when near the ſun's Iimb, from which this ſpot was not far 
off at this time: Theſe particulars are confirmations of what 
Mr. Der ham affirmed ; viz. that the folar ſpots are no other 
than a ſmoke ariſing from the body of the ſun, of which opi. i © 
nion he had almoſt\been ever fince he firſt obſerved them, and 
of the ſame opinion was Mr. Crabtrie, as appears from his let- WM * 
ter to Mr. GaſToigne, the inventor of the micrometer, dated 
Auguſt 5th, 1640. 

© I have often obſerved, ſays he, theſe ſpots z yet from all my 


| © obſervations I cannot find one argument to prove them other 


0 

0 
than fading bodies; but that they are no ſtars, but unconſtam i 
in regard of their generation) and irregular excreſcencies ati. 
* fing out of, or proceeding from the ſun's body, ſeveral thing 
* ſeem to me to make it more than probable ; for 1. As to their © 
form, they are ſeldom round, but of irregular ſhapes, and 1 * 
* have often ſeen one ſide, or end of the ſpot more thin tha 
* the reſt, like a certain miſty darkneſs, gradually thicker © 
* grofſer and darker, nearer the main body of the ſpot ; juſt ail * 
the ſmoke of ſome pitchy fire, which is in one part very-grob 
and in another more rare and thin, becoming at length men 
air; or like a cloud, fog, or miſt, more thick, dark and grok 
in the middle; and more thin, fluid, penetrable, and tranſpe 
rent towards the ſides; which I ſuppoſe, is not compatibk 
with any of the ſtars. 2. As to their colour; the lightret 
thereof diſtinguiſhes them from ſtars, or planets; they being 
never of ſuch abſolute darkneſs, as I obſerved Venus the 24 


„ «a a 6 a na „ 


of November laſt; tho' I have feen ſpots ſometimes little i 2 
than ſhe, yet always of a far paler, and whiter colour, n 
« pearing, at leaſt in ſome parts like ſome thin diſſipated luo © tt 
* ttance, 3. As to the manner of their appearance; I hay b 
© ſeen ſeveral ſpots, which in the middle of the fun appear of Ml ia 
round form, but coming towards the limb of the. fun, appeſ © {e 
long; which is a demonſtrative argument, that they ate "il {þ 
« globes, as all the planets and ftars are; for globes always MW pe 
« pear of one form, vis. round in every poſition ; but exhalal © no 
tions, or ſuch like fluid ſubſtances, extended to a broad f ca 


© form, like our clouds, which being oyer our heads and 8 
; | « t 
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© their full breadth, appear large and broad, but driven with 
© the wind, till they turn one edge towards us, ſeem to be of an 
* oblong form; ſo theſe ſolar. clouds, revolving round the ſun, 


© may in the middle ſhew their full breadth to us, and about both 


© edges of the ſun, turn their edges towards us; which anſwers 
© to the appearance. 4. As to their continuance ;z ſome of theſe 
« ſpots, ariting at the eaſt-fide of the ſun, vaniſh before they 
come to the middle thereof; others appear firſt in the middle 
© of the ſun, and vaniſh before they come to the. weſtern limb; 
© and for the moſt part they vaniſh before they have performed 
© their entire revolution round the ſun 5 which argues them to 
be but thin, vaniſhing, fading ſubſtances, not like the perma- 
© nent bodies of the ſtars.” x 

But to take off theſe reaſons, you anſwer, that you conceive 
© theſe ſpots to be ſtars, moving, regularly. in their own orbs; 
© which are many, tho? none of greater extent than about fo of 
the ſun's ſemidiameter from its circumference ; and that the 
ſwifter movers in the lower orbs, overtaking the ſlower ones in 
© the higher orbs, cauſe an appearance; you therefore, ſeem to 
© think, that they being ſuch thin bodies, the rays of the ſan 
© paſs thro' them, Jour? one cannot be ſeen alone, till more be- 
* 1ng together, heaped one behind the other, they intercept the 
light of the ſun's rays, and fo cauſe an appearance; this ſays 
Mr. Crabtrie, I conceive is your meaning; or elſe (as you 
ſeem to infinuate —_— that the higher reflects the ſun's 
' rays ſtrongly enough upon the lower (when they come within 
the angle of reflection) to render the intermediate planet in- 
, diſcern le.“ k _ 

But to theſe I anſwer, 1. If it ook; their coming within. 
' the angle of refraction, that the light of the ſun reflected from 
the outer planet upon the inner, makes it indiſcernible; then 
that light ſo reflected, is reflected either upon all places, as 
* the light of the moon and planets is; or but upon one place, 
das is the reflection of a plane looking glaſs: If the firſt, there 
never would be many ſeen (ſeldom —— one or two) becauſe 
the outermoſt would continually make the innermoſt ind iſcerni- 
ble; but Gaſſendus affirms, there are ſometimes 40 ſeen at once 
ia the ſun's body: If the ſecond there would always be leveral 
een, becauſe he reflected light would poſſeſa but a ſmall 


* pace, and that but for a little time, till the ſwifter ſpot were 
* paſt the place of reflection; whereas, for ſeveral days there are 
none at all ſeen, in the ſun's hemiſphere 5 and in both th@e 
' cales, the outermoſt planet of all would always in the ſpace of 

Ee. 8 * 27 days 


4 
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27 days be ſeen in the ſame place, being never obſcured, none 
of the inferior ones being able to refle& light thereon p Add to 
« this, if any kind of reflection ſhould make them appear 
© bright like the ſun, and fo not diſtinguiſhable from the light 
* of the ſun, what ſhould hinder, but we ſhould ſee them, u; 
* repreſented Fig. 3, allo bright bodies by the ſide of the 
« fun, when they arc paſſing either by the weſt,” or eaſt fide of 
the ſun's body? The light being at that time reflected upon 
© them by the inſerior planets, as well as at other times, and 
that alſo upon much of that fide of them we ſhould behold; 
But if you wave this canceit, as inſufficient, and fly 10 your 
former ʒ v4z. that the ſwifter movers in the lower orbs, over. 
taking the ſlower in the higher ones, cauſe an appearance to 
this I anſwer, 1. What you ſuppoſe, ſeems to me, neither ne- 
+. ceflary nor probable z nor do I conceive, why they ſhould no 
be ſeen, being alone, as well as conjoined, ſeeing all other 
« ſtars and planets are ſo. 2. If it be, becauſe they are of ai : 
thin tranſparent ſubſtance, till ſeveral being one behind a0. * 
« ther, makes them to ſeem groſſer; then they are not of the 
nature of other planets, as is proved in Mercury and Venus, 
ho of themſelves appear dark bodies, when they come be 


« tween us and the fun; nay, they muſt be thinner, than our t 
clouds, which will eaſily be ſeen between us and the tun, an 
hide it from us. F fi be becauſe they are fo ſmall, tha l 
« the imperſection of vur glaſſes cannot diſcover one alone, then 
© muſt be doubtleſs, feveral millions of them, which how theſ in 
can be included within the compafs of fe of the ſun's fem u 
diameter, ſhall be conſidered anon: I have ſeen one ſpot of ali ti 
ordinary darkneſs (yea, darker than ſeveral larger ones) ji ti 
not above 50 in diameter; if this confiſt of two, or more e bu 
© themſelves inviſible, how many were in thoſe which Gaſenog *! 
* law of 1' and a half in diameter? 4. The ſhape of theſe la nc 
« ſpots (being neceſſarily compoſed of ſtars of ſuch differen * 
* orbs and _— — quickly vary, becauſe of the diver ior 
* fity of their morions ; juſt as we ſee in a flock of ſma ll birwW' t 
But 5. You ſay the fartheſt of theſe orbs is not above is W" | 
the ſun's ſemidiameter from its circumference ; but there wou du 
not in that ſmall ſpace be room enough for ſo many orbs Mun 
' 4 planets, as have been ſeen at once; which I prove hoy ®2y 
1. Gaſſendus affirms, there are ſometimes tome ſpots of abo 
1 part of the ſun's ſemidiameter, which is the whole ip-9Þ!1 
allowed by you for all; and I myſelf have ſeen of the 3; Mie 


the tun's ſemidiameter; and yet you muſt own that theſe Jan 


* 


| RoyarL SOCIETY. 405 

i are ſeveral times ſeen a great many ſpots in the ſuns ſuperficies, 
; whoſe diameters added NN would more than twice fill 
; the ſpace you ſpeak of; this I myſelf have ſeen: Gaſſendus 
affirms, that ſometimes there are 40 ſeen at once; if this was 
by conjunction of planets, in every appearance, there were at 
leaſt 80 bodies at once on this fide the tun; and perhaps as many 
on the other fide, beſides thoſe unſeen (by your reflection or 
« otherwiſe) which doubtleſs, muſt be . more than thoſe 
i that are teen; ſor it is a moſt rare, and think unheard: of 
thing to ſee but three (which is leſs than the half) of our pla- 
«nets in viſible conjunction at once; ſo that without queſtion, 
i they be planets, they are ſeveral hundreds, which muſt 
bare 10 many reſpeRive orbs, and which certainly, cannot be 
in ſo narrow a compaſs, as the 10 of the ſun's ſemid iameter; 
and that they cannot have any larger, I ſuppaſe, not ſo large 
an extent from the ſun's ſuperficies, may be proved by their 
motion thro? the viſible hemiſphere of the ſun's ſpherical body, 
by comparing the ſwiſtneſ of their motion towards the middle 
and the ſides together. 6. If one of thele ſuppoſed planets be 
tw iſter than another, as they muſt needs be, then the conjunc- 
on of two or three ſwifter ones would form a ſpot of a 
| quicker motion, than the conjunction of two ſlower ones; but 
the motion of all about the ſun's center, is always equal; yea, 
and the ſpots retain the ſame pofition to each other, (conſidet- 
ing the ſun's ſphericity, and the angle of their appearance to 
w) juſt like the red ſtars; thus Gaſſendus affirms, that all 
the ſpots move with the ſame uniform velocity, fo that when 
there are ſeveral of them, no one moves faſter than the other, 
but they ' retain the ſame equable motion with reſpect to each 
other; on the ſun's diſk, as the fixed ſtars do in the firma- 
went.“ 1 | f N 
As to that other annual motion of the ſpots you ſpeak of, 
from weſt to eaſt upon their axis, inclined above eight degrets 
to the ecliptic ; I tuppose it is not any real motion of the orbs 
of thole ſolar planets or ſpots, but only an apparent motion, 
auled (in Kepler's ſyſtem) by the ſun's revolving round its 
own center in the middle of all the orbs, not exactly in the 


ay of the temporary ecliptic, but in the Jia regia (as Kepler 
W's it) inclined a certain number of degrees to the tempora 


oiliptic ; thereby_carrying about with him the ſame way his 


Wiventitious, or excrementitious parts, the ſpots, and that by 


us magnetical or iympathetical rays ; and hence may be de- 
r Len 


© monſtrated the appearance of that annual motion in the fut 


univerſe; this may be certainly demonſtrated, tho Galiley 


© former; for my part I incline to the firſt,” 


much leſs than any theory extant made it; Kepler cam 


ſervation, but Mr. Horrox, being near Preſton, obſerved | 


diameter. 


ſervations in ſeveral places of the orbs, that his hypothe 
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* ſpots you ſpeak of; Vide Galilæuss Syſt. Coſm. p. 3 39, & ſq. 
80 likewiſe in Prolemy's and Tycho's ſyſtem, the tame ap. 
« pearance may be demonſtrated, ſuppoſing the earth fixed int 

middle of the univerie, and the tun revolving upon the fame 
© poles of that Via regia, or way of the ſpots, and keeping his 
axis continually parallel towards one and the ſame part of th 


© there affirms the contrary : Other hypotheſes of that motiot 
may be invented, as by the annual converfion of the poles d 
the Via regia about the poles of the ecliptic in the fun's hody; 
© but I take none to be fo compendious, as the one of te 


* Fromundus mentions one Fo. Tarde Gallus, who takes the 
to be ſecondary 8 and who has writ a book on that fub- 
* ject, and calls them Ara Borbonia ; but I could never] 


fee it. a 
What you ſay is true, to wit that I found Venus's diamet 


* neareſt, yet he makes her diameter five times too much; 7 
* cho, Lansberg, and the ancients about 'ten times larger tha 
it was; ſo . they differ as far from the truth, with & 
* gard to the time of the conjunction; according to Lauben 
the conjunctien ſhould have been 16 h. 31“ before we obſer 
it; according to Zycho and Longomontanus 1 d. 18 h. 25'; « 
© cording to Kepler, who is ſtill neareſt the truth, 9 h. 46 
fore: The clouds intercepting deprived me of part of the d 


clearly from the time of its coming into the ſun, till ſun- e 
and our obſervations agreed very exactly both in the time a 


* In eclipſes, eſpecially thoſe of the moon, .Lansberg com 
* often nearer the truth than Kepler, yet it is by packing erm 
together; his diameters of the ſun and moon being falle, 3 
his variation of the ſhadow being quite repugnant to geo 
* trical demonſtration ; Mr. Horrox did for a long time end 
< your to correct, and amend his circular hypotheſes, changit 
and turning them every way till we found, by comparing d 


« would never agree with the heavens for all times, as he cob 
« dently boaſts ; no nor ſcarce for any one whole year togeti 
if you alter the equable motion, Proſthaphereſes, and cx 
s tricity which way ſoever you will“. F kn 
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« Kepler's elliptic orbit is undoubtedly the path which the 
(lancts deſcribe in their motions; and if you have read his 
i Comment. de motu Martis, and his Epit. Aſtrononi. Copern- 
doubt not but you wall ſay his theory is the moſt rational, 
demonſtrative, harmonious, fimple and natural that has been 
ret invented, or I ſuppoſe can be; all thoſe ſuperfluous fic- 
tions being rejected by him, which others are forced ſo abſurdly 
ito introduce; and tho in ſome reſpects his tables be deficient, 
yet being once cotrected by due obſervations, they hold true 
e the reſt, which Lansberg and all others want. 

Jour canceit of turning the circle into 100,000,000 parts 
(were an exzellent one, if it had been ſet on foot, when aſtro- 
'nomy was firſt invented; Mr. Horror and I have often con- 
iferred about it ; But in reſpec̃t that all aſtronomy is already in 
i quite different form, and the tediouſneſs of reducing the 
tables of fines, tangents, and all other things we ſhould have 
' occaſion to ul, into that form; as alſo ſome inconveniencies 
' which we. foreſaw would follow in compoſing the tables of 
celeſtial motions, - together with the greatneſs of the innova- 
tion, deterred us from it; only we intend to uſe the centeſms 
'or milleſms of degrees, 5 of the caſe in calculation: 
have turned the Rudolphine tables into degrees, and mil- 
|eſms, and altered them into a far more conciſe, ready, and 
'caly form, than they are done by Kepler. 3» 

Fig. 1. repreſents. the ſtages and lines deſcribed by the 
py on the ſun in January 170%, and in May, Juue and Ofto- 

1705. * | Wr 

Fig. 2, repreſents the ſtages and lines deſcribed by the 
= on the ſun in September and Novemben 1706, and in 

truary and March 1706-7, and in September and November 
1707. | | _ . 
fig 3. repreſents the appearance of the ſpots in the ſun 
from 1707 to 1711. | 
Fig. 4., repreſents a rough draught, inſerted by Mr. Gaf- 
ve in the margin of Mr. Crabrrie's letter, in order to explain 
bs hypotheſis, and what Mr. Crabrrie ſays againſt it. . ay 


Antiquities found ar Corbridge in Northumberland ; by Dr. 
Todd. Phil. Tranſ. N“ 330. p. 291. | 


T HE pretended entire ſkeleton of a prodigious monſter of 
human form, about 22 foot long, was diſcovered on the 
vrch banks of the river Tyne at Colcheſter in — 

ormer- 


* 
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formerly a Roman colony, but now a field of corn, no antiqu 
remaining, but ſome walls and rubbiſh, which ſhew it to har, 
been a very large fortreſs; the ſtones which have beendug upther 
with figures and inſcriptions upon them, have all been remaxe; 
to Corbridge, which has riſen out of its ruins, at a mile to the eit 
of it; there Dr. Todd ſaw altars with the following inſcription 
vis. one IMP. MAVRELIO.... another LEG. I 
AVG. COH. III. But the moſt remarkable, is that whic 
ſtands in a corner of the church-yard, and dedicated to Hercy}; 
in old capital Greek characters, Plate XI. Fig. 5. i. e. Hercul 
Trio diving dona archi. ſacerdotalia, vel per ſummum ſacerl, 
rem offerenda: The altar ſeems to have been erected by ſome: 
the Aſiatic Phenician auxiliaries, who might be in gattiſo 
here, near the frontiers, under Urbicus Lollius, in the time o 
M. Aur. Antoninus about A. D. 140: The altar is very lay: 
hollow at the top as uſual, for incenſe; on the fides are engr; 
ven a bull's head, with garlands and ſacrificing implement. 
The teeth and bones, which were diſcovered by the tue 
Tyne's breaking in on the bank, were found near the foundatia 
of the old fort, and neither higher up, nor lower down than i 
rnins ſeemed to reach : The Dr. examined the perſon who mad 
the firſt diſcovery, and was as exact as poſſible in the remarks 
he himſelf made on the ſpot: Upon the whole it appeared t 
him that there never was an entire ſkeleton found in that place 


the teeth and bones lay in the bank in rata, ſometimes apa ; 
ſometimes at 2 yards depth, for upwards of 200 yards in lenguſ , 
in ſome places there appeared to have beena ſort of pavement fy... 
ſoundation of ſtone, which ran along with the bones in layer. 
ſometimes above them, and ſometimes below them; the bob n 
were of different ſizes; the teeth which were moſt perſect n n. 
entire, were very large, ſome three or four inches in compaſi ge 
ſeveral ribs, ſhank- bones, c. not exceeding the ordinary dimen; . 
ſions of thoſe of ſheep and oxen were found: He could meet wi, 
no remains of horns, thoſe being more eafily corrupted than tit it 
bones, which are of a harder ſubſtance ; the teeth looked 2 

they were human; but this he could not aver; and they ſonqgil ,, 


times lay at ſo great a diſtance from the ribs and ſhank bone 


that ſhonld any one compute the length of the monſter ir 
one to the other, it might be calculated to 200 or 30 


yards, as to 22 foot: The teeth and bones were in ſuc 
_ quantities, that a buſhel of them might be gathered in 3 ſe 


hours. 
Fro 
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From this account the Doctor infers, that this altar, dedi- 
cated to the Syrian Hercules, was very famous, and much 
frequented ; that oxen, and ſuch like animals, as Ziſons and 
Zonaſi, (with which the country hereabouts formerly abound- 
ed, the entire head and horns of one being dug up in a marſhy 
ground, exactly reſembling thoſe animals, as deſcribed by 
Geſner and others) were ſacrificed thereon 5 and that their 
bones, being all thrown together, and, according to the ſuper- 
ſition of thoſe times, laid under. the foundation, and pave- 
ment of the fort, are the very ſame bones, teeth, ſculls, 
ribs, Sc. which, by the river's waſhing away, the bank, were 
diſcover'd ; and the Dr. thinks it not impoſſible, that ( as Er- 
kelens in Gilderland, was Herculis Caſtra, and Herland in 
Cornwall was Herculis Promontorium) ſo upon the receſs of 
the Romans, theſe Saxons who ſucceeded them might call this 
noted ſtation Herculceaſter, and by corruption, Colceaſter, or 
Colcheſter, its modern name; and what may ſomewhat confirm 
the conjecture, the adjacent town of Corbridge, which, as was 
ſaid, roſe out of its ruins, is call'd in the charter of Henry I. 

(whereby that king gave it to the ſecular canons of Carli/te, 
before the erection either of the priory or biſhoprick ) Col- 

bruge, and Colburgh, and the ſame as Cok-ceaſter, the . 

from which it may ſeem to take its denomination, being of a 

much later erection: That oxen. were wont to be ſacrificed to 

Hercules, their needs no more evidence than the altar itſelf, 

whereon an ox's head, with ſacrificing implements, are deli- 

neated : As to the teeth, and bones, if it does not appear, 

that they agree perfectly with the teeth and bones of oxen, 

It will not therefore follow that they muſt be human, and that 

they were men of prodigious ſtature, to whom they belonged ; 

keing there were in thoſe parts other animals of a very large 

ſe, to whom they might belong, and of whoſe teeth and 

bones there are now very few ſpecimens to compare them 

th. | 94+ 


fn Account of the Moſſes in Scotland, by the Earl of Cro- 
martie. Phil. Tranſ. N“ 330. p. 296. 

HERE are ſeveral grounds in Scotland, called moſſes, 

from which they dig turf and peats; the ſurface is co- 

ed with a heathy, or, as they term it, heathery ſcurf, un- 

er which there is a black, moiſt, ſpongy earth, in ſome 

aces ſhallower, and in others deeper, from three or four to 


Fu Vor. V. 11, F ff ſeven 


1 
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ſcven or eight foot deep, and in ſome few places, twice 
thrice that depth; the "Th the heathy ſcurf ink a flat kind 
of ipade, which they force hotizonrally between the ſcurf and 
the aforeſaid foongy earth; and turn up the ſcurf in flat thin 
flakes, which they call rurf ; this turf, over run with the fmall 
roots of heath, or heather, and dried, makes a healthful 
brick fire; but with à deal of aſhes, of a whitiſh, duſkiſh, ot 
reddiſh colour, always the whiter, as it contains more of the 
woody roots ; the black, ſpongy earth, which Hes under the 
turf, they cut out in oblong ure, with iron ſpades made of 
that ſhape, about eight or nine inches long, — about four or 
five inches broad; and as they are cut up, the weaker men, 
women, and children carry t in ſmall wheelbarrows, and 
. them on ſcme dry ſpot of ground, in order to dry by 

e ſun and wind; ſome of them become harder and ſome 
ſofter, according to the nature of the mold, or earth; the 
more ſolid they are, the better fire they make, and fuch 1 
are more ſpongy, are leis eſteem d; and when they have cut 
off one ſutface of four or five inches deep, they proceed 
downwards to another, till at length they come to the hard 
channel, or bottom, unleſs they be ſtopped by water, which 
they alſo commonly drain off by making a trench to ſome 
deſcent, if poſſible, and if not, there the water ſtapnates; 
and ſuch waſte pits, where the water binders to cut the ſpongy 
earth to the bottom, will, in a good number of years, i up 
again, with a new ſpongy earth, which in proceſs of time will 
become of the conſiſtente of peat-moſs as at firſt, and a (curly 
heathy rurf will at laſt grow on the top thereof: His lord- 
ſhip obſerved, that peat-pits dug in his own memory, were 
again grown up with new peats, and that ſometimes more than 
once in the ſame pirs, ſome moſſes growing in a ſhorter tin 
than others; he alfo obſerved, when they dig the peats tl * 
the channel, and in places where the water runs off, that there b 
the moſes did not grow, nor were renewed again; but vt 
Robert Adaire informed his lordſhip, that without cutting tb - 
moſſes, in the manner of pits, only cutting them in quite t = 
the channel, and laying the heathy turf, cut off the top of ths \ 
moſs, on the channel, fo as to cover it over, in proceſs of u 
a moſs would grow there again, but not fo faſt as in the pr 
His lordſhip ways obſerved, that theſe moſſes ſtand in plain *'* 
tho' the heathy or heathery turf overſpread, for the mo 10 
part, the face and declivities of the mountains; and thi 
there are deſcents to and from them, both for conveying 40 

c 
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carrying off the water, which he takes to be the parent of 


at, 
Pin ſeveral of theſe moſſes, there are found quantities of 
fr and oak, and he never obſerved, nor heard of any other 
kinds in them; they are commonly found in large trees, but 
the ſmaller branches are ſeldom found unconſumed; he had 
en ſeveral very large trees of both kinds; generally the oak 
is always black, the fir ſometimes whiter, and ſometimes 
redder, as it is obſerved in all firs, but neither fir nor oak 
ate found with any bark; the fir is generally as freſh and 
tough, and as fit for uſe, as any other old rimber; only it has 
imbibed ſo much water, that it takes a long time to dry and 
to be fit for uſe, eſpecially the oak; inſomuch, that when it is 
ut into any ſmall work, it readily warps, and changes its 
why no oaks, ſtanding in the woods, are ever found to 
have that blackneſs, ſo that it is probable, that colour is 
owing to the water: There are ſeveral places, where woods 
do not now grow, and yet thc moſſes in tbeſe places are well 
ſtored with this kind of ſubterraneous timber, both oak and 
fir, but eſpecially the latter; ſuch are the Orkneys and the 
Lewes, Cathneſs, Tarbatneſs, and the coaſt of Puchan; from 
which it ſhould appear that there have been ſtanding woods 
of old in theſe places, or how elſe could they come into theſe 
mofſes: And this ſeems to be confirmed by the following 
account, \ 4 55 
In 1651 his Lordſhip Dr in the pariſh of Lochbrun in 
Ri5-ſhire, and going from a place called A hadiſcald to Gon- 
122d, paſſed by a very high hill, which roſe in a gradual ac- 
cliviry from the ſea for upwards of a mile, only that there was 
an intermediate plain, about half a mile in circumference ; this 
{mall plain was then covered with a firm ſtanding wood, which 
was ſo very old, that the trees had not only no | ng leaves, 
but were quite ſtripped of their bark ; and this he was told, 
was the general manner in which fir-woods terminated; and 
that in 20 or 30 years after, the trees would commonly caſt 
themſelves up from the roots, and lie in heaps till they were 
cut down, and garried away; they likewiſe ſhewed him, that 
the outſide of theſe ſtanding white trees, and for an inch dee 
vas dead white timber, but all within that, good ſolid timber, 
eren to the very pith, and as full of roſin as it could ſtand in 
the wood: About 15 years after, coming the ſame way, he 
uud not obſerve lo much as 2 _—_ or the appearance of the 
T2 root 
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root of any; but inſtead. thereof, the whole ground, where 
the wood had ſtood, was all over a green plain, covered with 
green moſs ; and aſking the country people, what became of 
the wood, and who carried it away; they told him that 90 
body was at the pains to carry it away? but that the trees bei 
all over-turned from the roots by winds, lay ſo thick and ſwary. 
ing over each other, that the green mois (called in Solan 
fog) had overgrown the whole; which they ſaid, was occaſioned 
by the moiſture from the high hill above it, ſtagnating on thy 
— and none could adventure to paſs over it, becauſe the 
{curf of the fog would not ſupport them, and his Lordſhip at 
tempting it, fell in to his arm-pits: Before the year 1699, that 
whole ſpot of ground was turned into a common moſs, where 
the country people dug turf and peats; the peats were not of 
the beſt ſort, being ſoft and ſpongy, but afterwards they im. 
proved and became better: This matter of fact ſhews both the 
generation of moſſes, and whence it is, that ſeveral are furniſh 
with ſuch timber: Theſe highland woods are commonly ſtored 
with other kinds of timber, as birch, elder, aſh, beſides ſhruly 
and thorns; yet none of all theſe arc found in the moſſes; |: 
may be queried, why firs and oaks do not now grow in ſeveri 
countries, where they are found ſo plentifully in moſſes: Ina 
moſs near the town of Elgin in Murray, tho' there be no river 
or water that runs into the moſs, yet at three or four foot deep, 
there is a ſort of ſmall ſhell-fſh, reſembling oyſters, found in 
great quantities in the very _— the peats, and the fiſh alive 
within them; tho' no ſuch fiſh be in any water near that molz 
nor in any adjacent river, nor in the ſtagnating pits in that 
moſs, but only in the very ſubſtance of the turf. 


Of the Bogs in Ireland; y Dr. Hans Sloan. Phil. Tran 

f N' 330. p. 303 

HA T the Earl of Cromartie obſerves of the moſle 

or bogs in Scorland, Dr. Sloan confirms by what bs 
found in the north of Freland; where he had been an eye-wit 
neſs, that when the turf-diggers have reached the bottom 0 
firm ground, after having = out all the earth proper to make 
peat, and are come to the clay or other ſoil, on draining off the 
water, there appeared roots of fir-trees, with their ſtum} 
ſtanding a foot or two ſtrait upright, and their branches ſpread 
out horizontally on every ſide on that firm ſurface, as if tha 


bad formerly been the auter face of the ground, and place? 
the 


q 
4 
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their growth; and he obſerved theſe roots ſometimes ſo near each 
h oi other, as that their branches were matted, as it were, grew over, 
eo end gave place to each other, as we daily ſee in the roots of 

do tres, where they grow too cloſe: The Dr. once ſaw the body of 
ing r. tree dug up. o large as to be judged fit for the main poſt of 


r. N vind- mill, Which was diſcovered, as ſeveral of them (which 


ane not found in Cigging turf) are, by the graſs, which grew over 
ned, being in a very dry ſummer of a yellowiſh colour. 5 
hat Mr. De 4a Pryme ſent the Dr. ſome of the cones found with 
the bis timber in the large feng of Lincolnſpire, and which differed 
a. n nothing from thoſe of the Scoriſh. fir. Ceſar, indeed, in his 


bat Cnmentaries, ſays that the forts of timber in this iſland, are the 


er ane as in France, præter fagun & abjetem, i. e. excepting | 


tal beech and fir: But the Earl of Cromartie's account, as to firs, 
im. nd the beeches in the Chiltern countries near London, do ſutfici- 
theMWently diſprove this: As to the uſes of this ſubterraneous timber, 
aides thoſe of other wood, it is ſplit into pieces, and being 
redMlighted, ſupplies the uſe of candles; it is alſo made into ropes, 
ub may be feen in the Miſæum of the Royal Society, by a long 
piece of ſuch rope bought in Newry-market in Treland, the long 
laking in water having rendered the wood of thoſe trees fit to 
te made into ropes; this ſeems to prove, that as the ſoaking of 
temp, flax, aloe-leaves, Oc. in water, diſſolves the pul y part, 
ad leaves the fibrous part fit for being made into threads, and 
pes, ſo the long ſoaking of trees may in length of time 
make the ſame, or an analogous change in thoſe of wood and 


wt only in clay-pits, but even in quarries or ſtone- pits, in the 
blocks of ſtone raiſed out of their Hrata, or layers; and he had 
xen aſſured by Mr. Bellers, that he ſaw large pieces of wood in 
de ſtone-pits in Glouceſterſhire ; and that in Lancaſbire there 
kamoſs, or turf-bog, where the black ſpongy mold, made uſe 
{ for peats, ſmells very ſtrong of Bitumen or Petroleum, of the 
il of which it yields a very conſiderable quantity by diſtilla- 
on; and Sir Zdward Hannes informed the Dr. that near the 
Lord b houſe, in Bleſſington in Ireland, there ap- 


akeWared a light, where the horſes trampled with their feet on a 
thefW-r'ain ſpot of ſoft ground; and having procured ſome of this 
nf (old, it exactly agreed in its dark colour, lightneſs, Cc. with 
ca 


kat earth ; and upon viewing it with a microſcope, he found the 
pht proceeded — ſeveral ſmall, half tranſparent, whitiſh, 


ne worms, which lay therein. 


The 


imber. The Dr. had ſeen what he took to be pieces of wood, 


other ſalts diſſolved by water, or perhaps, by water itſelf, an 
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The blackneſs of the oak, is owing, the Dr. ſuppoſes, to th 
vitriolic juices of the earth ſoaked into it, and which being 
tringent turn it black: Ink is made of alle an aſtringent excre( 
cence of à ſort of oak in Turkey, made by an inſect there, 2 
of vitriol, made of the Pyritet diſſolved by rain-wate; 
2 Earth of all forts, and even human calculi and the 
aſhes of yegetables, have particles of iron in them, ip greater 
leſſer quantities; the Pyrites is alſo very common: The pam 
eles of iron coming to be diſſolved by this Pyrites, ſubscid & 


conveyed into theſe bogs, faſten there to the tree, ſoak into i 
and turn it black: Theſe particles in ſome river-water, faſtening 
to the oak timber, floated therein, give the ſame @ darkih 
colour, as obſerved by Mr. Pepys in his Naval Memoirs of Ex. 
land, p. 91. where we are told y the moſt famous ſhip- build 
of England, That the belt foreign plank for the Royal Nav, 
* was brought either from Danizick, Durnborgw, that is, K 
* ningsberg, or Riga, of the growth of Poland and Pruſſa, 
* from Hamburg; namely, that fort of it, which is ſhipped from 
« thence of the growth of Zohemsa, diſtinguiſhed by its colou 
© as being much more black than the other, and rendered fo, 

* is ſaid, by its long ſobbing in the water, during its paſſag 


* thither,” 

In the turf * of Treland 14 foot deep, there are found ut 
only the mouſe-deer's horns, mentioned in a former TranſaFin 
but likewiſe their whole ſkeletons, wherein the bones bear the 
ſame proportion to the like bones of other deer, as the hom 
bear to their horns: There are likewiſe found therein, gold 
chains, pieces of money, and roots of heath, ſeveral Muſs, 0 
mofles, and branches of trees, fo ſoft as to give no reſiſtance i 
the tarf-ſpade ; and the Dr. was told, that in cutting turf in am 
bog, they at ſeveral feet deep, cut thro what the Tri call 
Ruſ kin of butter, which was a firk in, or veſſel made of the bark 
of trees, uſed by the old Jriſh for putting up their butter in; an 
in digging the wet dock at Deptford, there were found at tht 
bottom, about nine foot deep, graſs - leaves, hazel-nuts, and roc 
of trees, and likewiſe a piece of money, as they termed it, which 

roved to be a leaden ſeal affixed to ſome Bull of Pope Greg 
[Xh, who continued Pope from A. D. 1225 to 1241, 

From Leland in his Irinerary Vol. 5. p. 13. who wrote in to 
reign of king Henry VIII. we may learn the common opinift 
in his days, of the cauſe of the deſtruction of woods, the gros 
ing of moſſes and pools; and that at that time in Wales, 2 
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Lnſe of the natives was, that the ſubterranebus trees found 
here, had formetly grown there: In thele deyes in Mone, 
here they digge tutves be founde greate rontes of trees, that 
i ſerve men for wood; for after the trees wer cut doune, ſoggi 
certh and moſſe overcoverid them, and now the tame yert 

i parid away for turves, the old mayne roots appere; likewiſe 
t low water about all the ſhores of both ſhores of Aberdein 
nd Tonwen Merionet h appere like rootes of trees; I ſaw hard 
by on the lift honde a greate fenny more, owt of wich the in- 
i habitantes rhereabout 10 turfs for fier, and by the ſame 
i fenne is a fair Llin caullid Llinridde ii miles from Strate- 
fur; Srratefiur is ſet round about with montaneous not fat 
diſtant, except on the weſt parte, where Diffrin Tyve is; 
i many hilles thereabout hath bene well woddid, as evidently by 
old rootes apperith, but fiow in them is almoſt no woode 3 the 
' caufles be theſe. 1. The woode cut doun was never copiſid, 
and this hath beene a greate cauſe of deſtruction of woode tho- 
* rough Wales. 2. After cutting doun of wooddys the gottys 
| hath ſo byrten the youlig {pring, that it never grew but Iyke 
| ſhrubbes. 3. Men for the nonys deſtroied the greate wooddis, 
that thei ſhould not harborow theves. From Whitchurch 4 
mile and a half of, I cam by the pale of the large parke of 
' Blakmer longging to the Erle of Shreusbirs, wherein is a 
' rery fair place or loge; the parke hath both redde dere and 
' falow; in the parke (as I herd ſay) be iii faire pooles, of the 
(eich | ſaw by the pale the largeſt caullid Zlakein, whereof 
the parke is namid; it is to be ſuppoſid that thes pooles for 
the moſt parte in moriſch groundes, and ly ing ſumwhat in low 
groundes, dreane the moiſt places about them, and ſo having 
no place to iſſue owt ſtagne there: Some be likelyhod have 
begon of marle pittes; for the ſandy grounde of ſum partes of 
Hropſpi re, and eſpecially of Cheſtreſbire and Lancaſtreſpire 
' will not bere corne plentifully, but it be merlyd. From Bla- 
' kemere to Fyklem in a ſoſſe iii miles of ſand hard by Cholme- 
' ky, firſt I ſaw the greate numbte of firre - trees, the wich the 
inhabitants thereby communely digge up for fier wood, but 
' there did [ ſe no fyrre-trees growing. entimes in diggin in 
this moſſe or more for petes or turves they find the hole trees 
'of the firſt, ſum ſhort and ſum veri long, without twike or 
' dow, lying ſumtime not a foote, ſumtime iii or 1111 ſoote depe 
in the ground; but how or when thes trees cam doune, either 
de cu ting or wind faulle no manne ther can telle; the wood of 
them in burning, ſavorith of refine, Arie (in Darbyſpire) 


Mr. Le- 
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* Mr. Le/andes place is buildid ſaving the fundation of |; 
* ſquarid, that rifith within a greate moote a vi foote above th 
* water, all of tymbre aiter the commune fort of building | 
* houſes of the Gentilmen for moſt of Lancaſtreſbire: The 
is as much pleaſur of orchardes of greate varite of frute ay 
© faire made walkes and gardines, as there is in any place 
LTancaſtreſpire; he brennith al turves and petes for the co 
© moditie of moſſes and mores at hand. For 2 moſſ 
* that with breeking up of abundance of water then hid di 
4 much hurt to landes thereabout, and rivers with wandering 
* mofle and corrupt water, is within leſs than a mile of Ar 
and yet by Morde in hegge rowes and grovettes is meately pou 
* plenty of wood, but good husbandes keep hit for a jewel, Sj 
John Holcroftes houſe within a mile or more of Morle ſtog 
in jeopardi with fleting of the moſſe: Riding a mile and mor 
© beyond Morle I ſaw on the right hond a place nere by of M 
\ © Adderton, and fo a ii miles of to Lidiate moſſe, in the tigt 
. * fide whereof my gide ſaid that ther were rootes of fyrre wodd 
Al Aunderneſſe for the moſt parte in time paſt hath beene 
of wood, and many of the moores repleniſhid with hy 
© trees.” 


Akcroſcopical Obſervations on the Animalcula in rhe Sem 
c young Rams; by M. Leewenhoeck. Phil. Tranſ. N' zz. 
P- 316. | 

b Fer latter end of June 1711 M. Leexwenboeck procum 

the Teſtes of a young ram, and having made a {mall ine 
fion in the lower part of each of them, where was a protube 
rant roundne is, and from whence the Vaſa deferentia proceeded 
he ſqueeſed a little whitiſh matter out of them, which he in 
mediately placed before a microſcope, and he could very plain 
obterve a vaſt number of Anuimalcula both living and movang 
and becauſe the Animalcula could not be ſeen 10 diſtinRly, by 
reaſon of their vaſt numbers, and their quick motion in the lit 
tle ſlimy matter, wherein they ſwam, he took a little rain water 
about the quantity of a large pin's head, and mixed it with at 
equal quantity of the ſaid matter; whereby being very muct 
diluted, he placed it again before the microſcope, and then hh 
could very diſtinctly fee the dead bodies of thoſe Animalculi 
lying in the liquor: About 10 or 12 days after, he got tv 
other Teſtes of a young ram, which were ſomewhat ſmall 
than the former; and he praceeded with them as before, anc 
found that the whitiſh matter was much more fluid 15 the 
705 mmer 
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former, and that there floated therein a vaſt number of very 
dear {mall globular bodies, of which he could not diſcover any 
of the ſmalleſt particles to be like thoſe Animalcula above- 
mentioned; from which obſervation he thought with himſeltf, 
that as Fœtus's lie in the Nerus, in ſuch a globular form, as is 
e confiſtent with our bodies; ſo in like manner, theſe glo- 
on boles which he ſaw, were Auimalcula proceeding from the Se- 
nen naſculinum, that were not yet arrived to their perfect ſhape; 
Eight days after, he procured two other Teſtes of a young ram, 
which were ſmaller than the former, and having opened them in 
like manner, as he did the other ; he not only found that no 
Aumalcula appeared living, but likewiſe that the tranſparent 
globules were not the 4 part ſo big, fo far as he could conjecture 
by his che as the above-mentioned. 

na On the 13th of July he cauſed the two Teſtes of a ſucking 
umb, about three months and a fortnight old, to be brought 
bim, being a little more than half as big as the firſt ; upon 
pening theſe likewiſe in that part where the Vaſa deferentia 
ere thickeſt, and taking one of them out, and viewing it with 
e microſcope, he judged that thoſe globules, which he ob- 
raed therein were ſo ſmall, that 25 of them were not equal to 
ne of the large ones above-mentioned. Upon the 18th of Zuly 
made a fimilar experiment with the former, the lamb being 
Imoſt as old as the preceed ing; but he could not diſcover any 
obules bigger than the laſt mentioned, nor any thing that ap- 
curred to be living. On the 2oth of July he repeated his expe- 
ment on the Teſtes of a young ram, which was very near as 
tubes 25 the firſt of all, and opening them in the uſual place, he 
ecea great numbers of living Animalcula ; he likewile diſcovered 
e mi the fluid matter, which he ſqueeſed out of them, ſeveral 
au oe globules, which he ſuppoſed might be ſome of thoſe 
vos Wnperiect Animalcula above-mentioned ; all theſe young rams 
killed the day bef.:re their Teſtes were brought him. On 
e 25th of Fuly at nine o'clock, there were likewiſe brought 
vat in the two Teſtes of a young ramę killed the day before at 1x 
th check in the forenoon ; theſe were larger than any he hed ſeen 
t year: He immediately opened the part above-mentioned, 
en H discovered the Arimalcula in great numbers, and like 
| vuds moving among each other, ſo as to afford a very agree- 
t we Gpht ; and this he continued to do till 12 o'clock, and con- 
quently till the Teſtes had been 25 hours out of the ram's 
ay, wrapt up in a paper upon an earthen diſh, and expoſed to 
cold all the night: Then he took another Teſt;s, on * 


ore vor. V. x1 G g g 


| afternoon, at which time he ſaw ſome living Anemalcula; but 
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he had hitherto made no remaks, and binding it up in a linen 
cloth, he kept it in a warm —＋ in order to view it the ney 
day; and he obſerved the firſt Toſtis till five o'clock in the 


at 12 o'clock before, he diſcovered 100 Auimalcula for one he 
{aw at five o'clock ; for between 12 and 5 o'clock, he made 2 
ſeveral obſervations, and thofe almoſt always by making ney 
incifions with a knife into the Teſtes, and by ſqueeſing the mat. 
ter out of the incifion, tho' no bigger than a pin's head: Noy, 
while theſe Animalcula were ſwimming in the aforeſaid fluid 
matter, he often obſerved thro' the microſcope, that the fore-par 
of their bodies was very luſtrous, juſt like ſmall fiſh ſwimming 
in water, when they turn upon their ſides or bellies, and caſt 
mens brightneſs to the eye; from which he fuppoſed that 
the upper part of the bodies of the Animaleula in the Se 
maſculinum of rams are flattiſh; and that that brightneſs pre 
ceeded from their. expoſing thoſe flattiſh' ſides to the fight, i 
ſwimming. Next morning at ſeven o'clock M. Leewen bar 
viewed the matter of the ſecond Teſtis, which he had bound uy 
in a cloth with his microſcope ; but he could not perceive an 
thing that had the leaſt ſign of life therein, and the Teſts t 
gan to ſpoil. | | 

Now ſince we perceive that the Animalcula in the Teſtes of 
ram, can live 32 hours after the ram is dead, we may very we 
conclude, that the faid Animalcula in the Semen maſcubinun ( 


a ram being admitted into that part of the Urerus of the ew th 
called the Tuba fallopiana, will live much longer, that beinfiiſ® 
the place nature has provided for them; whence it may fol 
that after the copulation of the male and female, the Ahn 
cula may be two or three days in coming to that part of tn 
Uterns, where they receive their nouriſhment, and conſequent" 
before the female is impregnated ; and the ſame may be apple 
to other animals. | p 
| 0 
An Account of à lunar Rainbow ſeen in Derbyſhire ; M 
a Storm of Thunder and Lightning, and a Meteor /cen 
Yorkſhire ; by Mr. Ralph Thoresby, Phil. Tranſ. N 394 
p. 320. 
p 


Certain gentleman informed Mr. Thoresby he had fern 
lunar ram-bow on CÞrifmaſ5 1710, walking towards #4 
rerton-green in Derbyſhire, about eight in the evening; 
moon had then paſſed ker full about 24 hours; the evening 
been rainy, but the clouds were diſperſed, and the moon | 
Xi 9. 99 pr 


drei. 
ult 


retty clear: This Iris was more remarkable than that Dr. Ploz 
obſerved at Oxford, the 23d of November 1675, that being 
only of a white colour, but this had all the colours of the ſolar 
Iris, exceeding beautiful and diſt inct, only faint, in compari- 
ſon of thoſe we ſee in the day time; as muſt neceſſarily be the 
caſe, both from the different beams that cauſe it, and the diſpo- 
ftion of the medium : What puzzled him moit was the large» 
refs of the bow, which was not ſo much leſs than that of the 
ſun, as the different dimenſions of their bodies, and their re- 
ſpective diſtances from the earth, would ſeem to require; but as 
to its entireneſs, and the beauty of its colours, it was ſurpriſing: 
t continued about 10 minutes, before the interpoſition of a 
cloud hindered his farther obſervation. 
On the 12th of December 1710 in the morning, there was a 
great ſtorm of thunder and lightning near Leeds in Yorkſbires 
the lightning was ſo ſevere, that one Sainor a gardener, as he 
yas riding over Brambam-moor, thought his hair had been 
hurt, and his face ſcorched by one flath, which being fiercer 
than the reſt, actually ſet on fire the ſtick he had in his hand. 

A ſtrange meteor was ſeen at Leeds on Holy-thurſday 1710, 


ao upwards of 30 miles ſouth of Zeeds : It appeared there at 
t paſt 10 o'clock at night, and took its courſe from ſouth to 
worth; it was broad at one end, and ſmall at the other, and 
thought by ſome to reſemble a 23 it moved with the broad 
nd foremoſt; the light was ſo ſudden and bright, that people 
were ſtartled to ſee their own ſhadows, when there was neither 
moon nor ſun, | | | 

lt was very remarkable, that every one that ſaw it (tho' at ſe- 
real miles diſtance from each other) thought it fel] within three 
ot four furlongs of them, and that it went out with bright ſpark- 
lings at the ſmall end: It was likewiſe ſeen in the counties of 
3 and Derby, as well as thoſe of Tork and Lan- 
Wer, * 


on Fl Account an ancient teſſelated, or Moſaic-work, as 
Leiceſter ; Mr. Samuel Carte. Phil. Tranſ. N“ 337, 


p. 334. 


8 Pl HIS teſſellated work, is generally called Arcon by ſuch 
g; Authors as menrion it; but it plainly appears to be a re- 
ng M lentation of the fable, which ſays, thata perſon having found 
n ſhe 


ut with Venus, ſhe to be revenged of him, engaged her fon 
| 6882 Cupid 
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which the common people called a Flam fwd; it was ſeen 
not only in the neighbouring towns, but a — way north, as 
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Cupid to make him fall in love with a monſter ; it was diſcover'] 
at about a yard and a half deep, in digging for a cellars Wha 
extent the whole pavement was of, is not known ; but this figure 
is an oftagon, ſurrounded by a liſt, without which, tho? notre. 
pre ſented in the figure, is a twiſt or wreath of various colour, 
and round that, a ſecond liſt like the former; theſe two liſts with, 
the wreath between them, are fix inches and æ broad; the per. 

ndicular and tranſverſe diameters of the area are juſt a yard; 
— the other from one angle to the other, a yard, two inches and 
a half; the man from head to foot is two foot, four inches and a 
half; Cupid ſeems to be two foot, but his feet, as well as the 
lowe: part of the monſter are wanting, the Teſſellæ repreſenting 
them being gone; the whole area of the figure which is here 
left blank, flood be filled up with white Teſſellæ, in like 
manner, as is ſeen in ſome intervals of the figures. Pl. XI. Fig, 6, 


An Account of Dr. Hook's Experiment, concerning tu 

. Liquors, which hen mixed together, will poſſeſs li 
Space, than when ſeparate; together ith another Expt 
ment confirming the ſame; by Mr. Francis Hauksbee, Phil 
Tranl. N“ 33 1, p. 325. 


* WO liquors mixed together, and poſſeſſing leſs ſpace, thi 
when ſeparate, Dr. Hook calls a penetration of dimention 
and adds, that this penetration is the cauſe of heat, fire, flame 
and the power of heat, fire and gun-powder, and ſeveral otic 
— Phenomena 1n nature. | 
r. Haulsbee procured a bolt-head (ſuch as Dr, Hook deſcribes 
with a long ſmall tem, which he filled nearly full of comma 
water; the ſtem was marked into ſeveral diviſions, on a piece 
© gr thereon; by which means he carefully obſerved thi 
eight of the ſurface of the water; then pouring as much 0 
of it, as filled a certain meaſure, and throwing that away, h 
filled the {fame meaſure, as nicely as poſſible, to the ſame height 
with oil of vitriol ; which he returned into the bolt-head, in th 
room of ſo much water: Upon mixing theſe liquors, there cl 
ſued a pretty ſtrong ebullition, and a great many particles of 2 
viſihly eſcaped, and the ſurface was not {6 high in the ſtem b 
a good deal, as when filled with water only; and then two « 
three drops of oil were accidentally ſpilt in putting it in th 
bolt-head, yer the experiment was very manifeſt, in the grad 
decreaſe of the dimenſions of the liquors ;.and it is to be ob- 0 
ved , that tho' they became very warm, yet contrary to the natu 
ot molt liquors in ſuch a ſtate, they continued to poſſeſs a 1 
"© | | 
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rad 16 ſpace, which was viſible by the ſink ing of the ſurface in 
ha the ſtem of the bolt-head ; and in about halt an hour's time, it 
ure bad deſcended above an inch; and upon viewing it four days 
re. MW fer, he found it had ſubſided at leaſt two inches below the 
un, mark he had left it at: Now, whether the ebullition produced 
ith, I by the heat, might not cauſe the evaporation of that quantity, it 
er: femed to Joſe in ſpace; or whether in ſo many hours, there 
rz night not be ſuch an evaporation of the L of the fluid, as to 
ad become equal in bulk to the quantity of the diſpoſſeſſed ſpace, 
dur. Hauksbee ſatisfied himſelt in the following manner: Into an 
upright glaſs, that held about three ounces of water, he put a 
quantity of the ſame fluid, equal to 885 grains, into another 
glas of the ſame form, but ſmaller, he put a quantity of oil of 
ritrio], equal to 456 grains; which with their reſpective glaſſes, 
he weighed 1n a nice ballance ; afterwards he put the oil of vitriol 
glaſs and all, into that which held the water, and immediately a 
rery great ebullition aroſe ; and the glaſs that contained. them, 
became ſo hot, that the hand could but juſt ſuffer it; he found 
that in two minutes, it had loſt about two grains of its weight; 
and that in an hour or better, it had decreaſed. to ſix grains and 
a half; by that time the ebullition entirely ceaſed, it being then 
early * to the temperature of the external air: After- 
vards he weighed them at ſeveral times, but found them in the 
lame ſtate, as to their weight, as above mentioned; he continued 
them in the ſcale till the next morning, when likewiſe he could 
ilſtinguiſn no manner of alteration in the ſaid weight: Whence 
t plainly appears, that the decreaſe of bulk, upon mixing theſe 
liquors, does not entirely proceed from an evaporation. of their 
— ſince by the laſt experiment, the evaporation continued no 
onger than the fermentation laſted ; but the decreaſe of the bulk 
of the bodies does not ſeem to be performed all at once, or in ſo 
ſhort a time as may be taken notice of in the firſt experiment. 


An Experiment to produce Light thro' a metallic Body, under 
the Circumſtances of a Vacuum and Attrition; by the Same. 
Phil. Tranſ. Ne 331. p. 328. 

M R. Hauksbee cauſed a glaſs hemiſphere to be made very 

ſtrong, to which he procured another of Fa yas braſs, 
made ſo as to fall exactly with its brim about an inch within the 
glaſs, that he might the better cement them together, which he 

did fo as to prevent any ingreſs of the air in that part; and thus 

when joined, they became nearly a globe, only its diameter 

liv the axis, was ſomewhat more than its tranſverle dye, 

| which 
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which was a diſadvantage to its ſtrength: In this manner he ex 
hauſted all its air, at leaſt nearly fo, and then put it on the my, 
ehine to give it a circular motion, as uſual in ſuch experiment 
he applied his hand to the braſs hemiſphere in motion, but 10 
light could be diſcovered within; he then rubbed it with a fr 
ſtick, but the ſucceſs was the ſame ; afterwards he applied : 
piece of ſealing-wax, which bas a very electrical quality; thy 
wax rubbing roughly on the braſs ſeemed to ſhake its parts; 
there did not appear the leaſt glimpſe of light; he then hell 
the flame of a candle to the braſs in motion, which warmed 
ſomething more than ;a circle thereon; yet notwithſtanding | 
ſmart attritton was made on that part, all was to no purpoſ. 
Again, at night having exhauſted the globe of its air, he begu 
the attrition with a coal-cinder ; which being ſomewhat rough, 
he thought might ſhake the parts of the metal, and put then 
into ſuch a ſtate, as to exhibit an appearance of light; but this 
and whatever elſe he then tried, was to no purpoſe : Having |f 
_ the globe in this exhauſted ſtate on the engine, in about an hou 
after the glaſs hemiſphere was broken all to pieces. From thele 
experiments Mr. Hauksbee concludes, that it there be any fu 
quality as light to be excited from a braſs body, under the fil 
circumſtances, all the attritions of the ſeveral bodies uſed fot tha 
urpoſe, have been too weak to produce it; and indeed, confider. 
the cloſeneſs of the parts of the metal, and with what firm. 
nels they adhere, intangle, or attract each other, a ſmall degre 
of attrition is not ſufficient to put their parts into ſuch a motion, 
as to produce an electrical quality, which under the above. men. 
3 circumſtances, he takes to be the appearance of light in 
ſuch a medium. . 


An Acconut of a new Iſland, raifed from the Bottom of tht 
Sea, in the Bay of Santerini, in the Archipelago ; by F. Gore 
Phil. Tranſl. No 332. p. 354. 


MON G the prodigies of nature, we may very juſtly rec 
kon an iſland which aroſe from the bottom of the 1ea, in the 
bay, that forms the harbour of Santerini in the Archipelags 
eſpecially if we confider the ſituation, manner, and all the other 
circumſtances of the formation of this new ifland ; for what cat 
be more ſurpriſing than to ſee fire not only break out of the bow 
els of the earth, but alſo to make itfelf a paſſage thro' the water 
of the ſea, without being extinguiſh'd? Or what can be more 
extraordinary, or foreign to our common notions of thing 
than to ſee the bottom of the ſea riſe up into a mountal 


abort 
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ex dove the water, and become ſo firm an iſland, as to be able to 
u. 16 the violence of the greateſt ſtorms? And rho? ſubterra- 
u ncous fires, when pent in a narrow ge, may raiſe up a maſs 
no Wl of earth, as big as an iſland; yet that this ſhould be in fo 
fir i cegular a manner, that the water of the fea cannot any ways pene- 
dal trate into, nor extinguiſh them; that the fire itſelf, after having 
bu made fo many vent-holes and paſſages, ſhould notwithſtanding 
yet WM retain a force ſufficient to raiſe up ſo large a maſs; and in fine, 
5 that after the fire is extinct, this maſs ſhould not fall, nor fink 
ie 
1 
ole 
925 


down again by its own gravity, but ſtill retain the ſame height the 

fre had raiſed it to; this is what ſeems to F. Goree more ſurpri- 

fog than any thing, that has been related of Mount Gibol, Veſu- 

vius, or any other vulcano: Yet this is not the firſt time, that 

gh, Wl theſe prodigies have been ſeen at Santerins ; for if it be not true, 
en WY chat this iſland itfelf, which was anciently called Thera, was ia 
his BY like manner raiſed out of the fea (as Pliny aſſures us it was) it is 
left at leaſt moſt certain, that three other ſmall iſlands (two of which 
our BY lie within the bay of Santerins, and the third a little without it) 
dete have been formed, and raiſed up above the ſea by ſubterrane- 
uch ous fires: The firſt of theſe iſlands, which was anciently called 
ai Hera, becauſe it was, as is ſuppoſed dedicated to Pluto is now 
ta called Aegali Rammeni, that is, the great burnt i/land, Fuſtin 
der lib, zo. c. 4. ſpeaking of the firſt war of the Romans with the 
"8 Macedonians, and of the two months truce, which Philip ki 
of Macedon, and father of Per/es, then demanded, and whic 
be obtained, according to Saliaxus, the gth year of the 145th 
Olympiad, and the 196th year before the birth of our Lord, tells 
us, that this iſland rote up from the bottom of the ſea this very 
year after an earthquake; his words are theſe, Eodem anno inter 
inſulas Theramenem et T heraſiam, medio utriusque ripe, & 
maris ſpatio, terre motus fuit, in quo, cum admiratione naus- 
pentium, repente ex profundo cum calidis aquis inſula emerſi : 
lt became half as big again in the year of our Lord 726, by the 
jining of another i{land thereto; which according to Theophanes 
a Greek author, cited by Varonius, alſo roſe out of the ſea, and 
raiſed itſelf exactly to the fame height, with the iſland Hera, 
and united fo well to it, that at this time there remains no other 
mark of its joining, than only acleft or fiſſure, which reaches from 
one end of the iſland to the other, and in ſeveral places is not half 
afoot broad. The fame thing happened a fecond time in the 
year 1459, as appears by a Latin micription on a marble at An- 
7erint ; but with this difference, that the ſubterraneous fire, after 
laving raiſed to the height of fixe or fix foot above the 8 
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vaſt quantity of rocks, which formed a ſpace about a mile i 
circumference, opened a paſſage for the ſea-water to enter, where. 
by it was extinguiſhed 3 and the middle of that ſpace remained 
o low, that the fea flowing into it by a ſubterraneous canal, 
formed there a ſmall lake, which continues to this day, As t0 
the ſecond iſland, which is a little without the bay, and called in 
Greek, Afproniſi or the white and, becauſe the earth with 
which it is covered, is white like lime; Pliny, who lived in the 
time of the emperor Veſpaſian, lays, that it role out of the {e, 
and appeared in his time. The third iſland, which is the leaf 
and called by the Greeks, Mikri Kammeni, or the leſſer bury 
land, was formed in the year 1573, according to the account d 
ſeveral old people, who had learned it of their anceſtors z and it 
is between this iſland and the Great Kammeni, that on the 
23d of May, N. S. in the year 170), at break of day, another ney 
iſland was firſt diſcovered: Five days before it appeared, vis. a 
the 18th of May, between one and two o'clock in the afternoon, 
there was an earthquake at Santerini, which was not violent, 
and continued but a moment; and in the night, between the 
22d and 23d, there was another, which was ſtil] leſs ſenſible tha 
the former: It is natural to ſuppoſe, that it was then the ney 
iſland firſt began to move, and raiſe itſelf from the bottom of the 
ſea ; yet if we conſider, that theſe two earthquakes were not vis 
lent, and laſted but a moment; and that the ſea was in this place 
from 80 to 100 fathoms deep, it ſeems difficult to believe, that in 
five days time it could rife to this height; what inclines F. Gore 
to think the contrary, is that its height then above the ſurface d 
the ſea, and which it did not arrive to in leſs than three yer 
time, was much Jeſs than that from the bottom of the ſea to the 
ſarface of the water; add to this, that a long time before thele 
earthquakes, the fiſhermen perceived a ſtench every time they 
paſſed by that place, which ſhews that the 1fland had then begun 
move; yet it is very certain, that there were not any other earth: 

uakes at Santerini than thoſe, which 14 or 15 years before, con. 
tinued for ſeveral days, and were very violent: However it waz 
ſome ſeamen diſcovered this iſland early in the morning; but na 
being able to diſtinguiſh what it was, went immediately to it; 
but returned as haſtily back again, and ſpread the report over the 
iſland; which was the more readily credited, becauſe all ti 
inhabitants knew, and ſeveral of them had themſelves ſeen, whit 
happened 1n the year 1650; there was then a new ifland, like 
this, which roſe up between the iſlands of Santerini, Nio ant 


Andro, by means of ſubterraneous fires ; which cauſed _ 
| | violent 
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violent earthquakes, accompanied with a roaring noiſe under 
re. ground, ſulphurcous exhalations, an inſupportable ſtench, and 
black ſmoke; which roſe out of the ſea with flames to the 
nal, WM height of 10 or 12 cubits ; the ſea was then toſſed backwards 
$to Ml and forwards in fuch a manner by the terrible ſhocks of the 
jn carth, that it overflowed and deſtroyed 30000 perches of land. 
„nin Santerini; and the air was ſo infected with exhalations, from 
the MI the fire, that 25 perſons and a great many beaſts were ſtifled; at 
length, when this iſland had not above eight or ten fathoms of 
aft, water to riſe, ſo as to appear above the ſurface of the ſea, t 
rn; WW force of the ſubterraneous fire was ſo violent, as to open a pat- 
it of I {age before, its time; whereby the water of the ſea, entering in 
an like a torrent, extinguiſhed the fire, and this maſs of earth 
the WI and ſtones did not riſe any higher: How great ſoever the 


— 2 of the inhabitants of Santerini was at the firſt 
, of fight of this new iſland, yet a few days after, not ſeeing any 
och appearance either of fire or ſmoke, ſome of them took a re- 


lem, {olution to go and view its fituation, which they did accord- 
te ingly, and went on ſhore upon it; they paſſed from one rock to 
than MY other, on which they met with ſeveral very remarkable curio- 
ney Wl fities ; and among the reſt, a ſort of white ſtone, that cut like 
Cthe WY bread, and reſembled it ſo well in form, colour, and conſiſtence, 
vie that were it not for its taſte, any one would take it for real 
place bread ; there was alſo a great quantity of freſh oiſters, which 
at in WM they found ſticking to the rocks; while they were buſy about 
zor this, they perceived the iſland' move and ſhake under their feet: 
ce of ſhort, the riſing of the iſland was viable to the eye, and it 
yearn increaſed not only in height, but alſo in length and breadth ; 
o thei tho! it was already between 15 and 20 foot high above the ſea, 
thee t could not yet be ſeen from the mountain Merovigli, or the 
they catle of Scaro, which ſtands upon the ſhore, by reaſon the Ze/- 
unter Kammeni lay between, and hindered the fight ; but x5 days 
Aer, they began to ſee it from Merovigli, and in a few days 
after that, from the caſtle of Karo, fituated upon another 
mountain z whence we may judge how much this new iſland 
grew in a few days: As the motion, by which this iſland in- 
creaſed every day in height was ſometimes __ and at other 
mes unequal, in reſpect to all the parts of ſo large a maſs, fo it 
did not always riſe equally on every fide ; it often happened that 
walle it grew in height, and length on one fide, it ſunk down, 
and decreaſed on the other: One day FE. Goree ſaw a rock riſe 
aof the ſea, at 40 or 50 paces diſtant from the iſland, which 
ke continued to obſerve for four days together; at the end of 
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which it ſunk again into the ſea, and did not appear any more, 
but this was different from what happened to ſome others, which 
having diſappeared, as this did 1 © tg again ſome time 
after. The Feser Kammeni, which lies very near, Was often 
ſhaken with, the motion, which raiſed this new iſland ; from a 
ſmall cleft, obſerved on the top of this little ifland, fomerimez 
ſtones would break looſe, which rolling down its fides into the 
ſea, would raiſe a cloud of duſt, like fmoke : At this time the 
ſea, within the gulph or bay of Santerini, changed its colour 
ſeveral times; at firſt it page green, afterwards reddiſh, and 
ſome time after of a yellowiſh colour, with a ftench, which 
ſpreading itſelf over great part of Santerini, gave reaſon to 
think that this colour was =) owing to the futphur, with 
which the ſea was covered : The ſmoke appeared firſt on the 
16th of July, at which time, from a * in the Tea, where 
they aſſured F. Goree, they could never find any bottom, 
and which was upwards of 60 paces diſtant from the new iſland 
(which they then called the Mhite iſſand) there aroſe a ridge of 
black ſtones, which the Greeks, by reaſon of their hardneſz 
call Sideropetres, or iron ſtones, 1 another iſland, called 
by the inhabitants the Black iſſand, and which was afterwards 
not only the center of the whole iſland, but alſo of the fire, 
ſmoke, and great noiſe that was heard ſome time after: The 
ſmoke that iſſued out of this ridge of ftones, or Black i uni, 
was very thick and white, as if * proceeded from tive or 
fix lime-kilns joined together, and being carried by a north 
wind towards & caſtle of Acrotirs, it went into the houſes of 
the inhabitants, but without cauſing any great annoyance, be- 
Cauſe 1t had no very bad ſtench ; four days after the ſmoke had 
thus appeared, they ſaw in the night time fire iſſuing out from 
the ſame place: The inhabitants of Santerini, und eſpecially 
thoſe of the caſtle of Karo began to be apprehenſive, having 
fire and ſmoke continually before their eyes; yet the fire was 
then but very little, not being above the breadth of the mouth 
of a furnace, and did not appear in the day time, only in the 
night from ſun ſetting to ſun rifing ; and was fo far from ſpread- 


ing the whole length of the ridge of ſtones above · mentioned, WM % 
that it poſſeſſed but one ſmall part of it, which was always al 
after that the common paſſage for the ſmoke and fire: As to the 
firſt, or White i//and, neither fire nor ſmoke were to be ſeen, th 
yet it continued to grow larger; but the Black i and increaſed 
much faſter : Huge rocks were ſeen daily to rife on every fide of i % 
it, which made it ſometimes longer, and at other times broader; lh 
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and by their height could be very nearly judged the number of 
feet it role every day, or night ; ſometimes thefe rocks joined 
themſelves to the iſland, and at other times they were at a diſ- 
tance from it; fo that in leſs than a month, there were four little 
Black i/lands, which in a few days after united together, and 
formed but one iſland : As the ſmoke increafed very much, and 
there was no wind ring, it roſe up to the middle region of 
the air, ſo as to be ſeen at Candia, Naxos, and other iſtands, and 
in the night time it appeared all of a flame 15 or 20 foot high; 
the ſea at that time was covered with a matter, or froth, which 
in ſome places was reddiſh, and in others yellowiſh, from 
whence there proceeded ſo great a ſtench over the whole iſtayd 
of Santerins, that for fear of being infected, ſeveral perſons 
were obliged to burn incenſe, and others to make fires on the 
tops of their houſes, to diſperſe it, and part the air ; but it 
did not continue above a — and a half; Er a ftron fouth- 
weſt wind aroſe, which together with the motion of the ſea, 
did indeed diſperſe this frothy matter, but occafioned otherways 
great damage to the beſt part of the iſland of Santerini: At that 
time they were in great hopes of having a very plentiful vintage, 
when this wind carried all the ſmoke upon their vineyards, 
which burnt them up in ſuch a manner, that the grapes, which 
were nat yet ripe, became in a night's time like dried raifins ;' fo 
that they were afterwards obliged to throw them away, becauſe 
of their ſaurneſs: Nor was this the only effect occafioned by 
this thick ſmoke ; for it is farther remarkable that ſilver and 
copper Were thereby turned black; and tho* fome people, who 
were obliged to paſs thro? the ſwoke, in going to their houſes, 


aſſured F. Gorge, that it had no very bad ſtench, yet ſeveral of 


them were, that and the next day after, troubled with great 

ins in their heads: At this time the hie ifland, which 
eemed to be above the Leſſer Kammeni, and could be ſeen from 
the firſt floor of the houſes in the caſtle of Hara, ſunk down 
ſo low, that it could not be ſeen from the ſecond ; Hitherto the 
lea had not been obſerved to boil up, nor was there any noiſe 
heard upon the Black i/land ; but on the 3 iſt of July, the fea 
was ſeen to emit ſmoke at two ſeveral places, one of which was 
about 30, and the other upwards of go paces diftant from the 
iſland ; in theſe two places, both of which were perfectly round, 
the water of the ſea oled like oil, and ſeemed to riſe up, and 


bubble, which it continued to do for more than a month; in 
which time there were a great many fiſh found dead on the 
hore, by their happening to have too near theſe two 
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places: The following night there was heard a dull hollow noiſe 
much like that of ſeveral cannons fired at a diſtance; and x 
the ſame time there was ſeen to ariſe out of the middle of the 
funnel, flames of fire, which darted very high into-the air, and 
diſappeared immediately; next day there were ſeveral repetition; 
of the ſame noiſe, followed by a Cake, not white as uſual, but 
blackiſh ; and which notwithſtanding a very freſh north-wind, 
roſe up in a moment to a prodigious height, in form of a co- 
Jumn ; and would in the night time, in all probability, have ay. 
peared, as if jt were all on fire: Auguſt 5th the noiſe altered 
and from being dull as before, became very loud, and reſembled 
that made by ſeveral large ſtones thrown all together into a ve 

deep well; and F. Goree ſuppoſes, that this noiſe was occaſione 

by ſeveral huge pieces of rock, which after having heen raiſed 
up with the land by the violence of the fire, broke off by their 
weight, and fell _ again into the ſubterraneous caverns ; what 
* ane. him in this * was, that he ſaw at that time the 


ends of this iſland in ſo great commotion, that after a 
for ſome days, they then diſappeared, and after that re-ap id 
again; however it was, this noiſe, afier having continued fo for 
near a month, was fucceeded by another much louder, and more 
extraordinary; it ſo nearly reſembled thunder, that when it 
really thundered, as it did three or four times, there was v 
little difference between the one and the other: As the paſlage, 
which the fire had made itſelf by its violence thro' ſo many 
rocks, was not probably, in a ſtreight line, and in ſome place 
narrower, in others larger, and more free; ſo it is probable, that 
the fire, or rather the ſulphureous and burning exhalations, 
cauſed this great noiſe, by turning from one fide to the other, in 
theſe winding caverns, and. endeavouring to get a paſſage out, 
which was difficult for them to find; and this is the reaſon why 
the noiſe of this ſubterraneous thunder was ſometimes not ſo 
loud, and why a little aſter it grew more violent, and ſometimes 
ſo ſtunning, that people could ſcarce hear each other ſpeak ; and 
why the Black iſland which was already very high, ſeemed to 
crack on every ſide; and in ſhort, why the impriſoned fire, after Wit 
ſeveral windings and turnings, having collected all its force, was 
enabled to break out with a noiſe, equal to that of ſeveral cannons Wn 
diſcharged at once. Auguſt 2 iſt, the ſmoke diminiſhed conli- ar 
derably, as alſo the bee, vone-appearing in the night time; but 
next day both returned with greater violence than any time be 
fore; the ſmoke was reddiſh, and very thick, and the fire fo le 
great, that the water of the fea ſmoaked, and bubbled np 1 at 
a e * * . 
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wound the Black ſand In the night F. Goree viewed with a 
eleſcope the great fire that appeared upon the mountain of this 
iſland, and he reckoned 60 openings, or funnels, divided from 
each other by rocks, all which emitted a very bright flame; 
probably there were others, and perhaps, as many on the other 
ide of the mountain, which he could not ſee; next morning he 
ebſerved, that the iſland had been very much raiſed in the night 
ime; that a range of rocks, about 50 foot long, had roſe out 
of the water, which made the iſland broader than it was before 
nd that the ſea was almoſt covered over with the reddiſh frothy 
matter, above-mentioned; this matter, or froth 2 on the 
{a every time that the iſland increaſed confiderably, and occa- 
foned a ſtench, much like that of the fink of a ſhip ; which 
we may ſuppoſe to ariſe from a ſlimy earth, mixed with ſulphur, - 
zhich being raiſed up with the rocks, and coming to be waſhed 
of by the waves, was looſened, and diluted by the water, and 
{ ſent up to the ſurface the ſalts with which it was impregnat- 
: Hitherto the fire had only appeared in one place, on the 
tp of the Black i land; but on the 5th of September it made 
af another paſſage, and appeared at the extremity of that 
land, on the fide next Teraſia, another iſland, that ſome au- 
hors affirm to have been formerly joined to that of Santerini, 
nd ſeparated [therefrom by an earthquake: The fire did not 
mtinue at this end but a few days, during which it decreaſed 
t the place from whence it commonly uſed to iſſue out; and 
re we were agreeably ſurpriſed to ſee the fire dart out three 
neral times from this place without any noiſe, and riſe up in 
he air like a large rocket; the following days there was much 
he ſame appearance; for the ſubterraneous thunder, after hay- 
g made a great noiſe, broke out from time to time with a clap 
$ loud as that of a cannon, and was accompanied with a very 
eautiful and large flame, which ſhooting up in an inſtant to a 
rat height, fell down on the iſland again, illuminating it al- 
oſt all over: The figure it made in the air very much reſem- 
led a certain artificial fire work, in France called the Gerbe; 
ut yet with this difference, that the former roſe much higher, 
id was much larger, but not ſo diſtin as that of the Gerbe; 
mediately after, there appeared in the air a blaze, in the 
ape of a long fiery ſword, which continued ſometime, without 
ring, over the caſtle of Karo, and afterwards diſappeared : 
tthat time alſo, the Jþire and Black i/lands, having increaſed 
length, in proportion as they roſe in height, united together; 
the end of the Zlack i/land towards the ſouth eaſt, did =_ 
| incre 
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increaſe any more, either in height or length, whilſt that © 
wards the welt increaſed very ſenſibly to the fight ; which made 
F. Goree imagine, that the mine of ſulphur being at this place 
and the fire not finding any paſſage out here, had force to rig 
up this part, and not the other; for in the taiddle of the iſland 
it always found openings to iſſue out at, together with the 
ſmoke ; where it then had four paſſages, ſo near each other, 
that one could not well diſtinguiſh them but by the ſmoke, na 
that which commonly ifſfued out, and was continual, but that 
which roſe up at ſome certain times with a great force ; for this 
ſmoke came forth ſometimes at one paſſage, and ſometimes fron 
another, and oftentimes out of the whole four together; ſame. 
times with a great noiſe, and at other times without ay 
noiſe at all, tho” then it alſo iſſued out with the ſame impetus 
ſity; there likewiſe came out of theſe paſſages. a whiſtling 
noiſe, like that of an organ pipe, with a variety of ſounds; 
One would think, that the noiſe of this thunder ſhould not they 
be fo loud, by reaſon of the ſeveral paſſages above-mentioned; 
yet notwithſtanding it was not at any time ſo great, and fo fre- 
quent, as it was then, and as it was upwards of fix months after, 
when it was like the report of a cannon ; and not a day or night 
paſſed, but 5 or 6, ſometimes 10 or 12 of them were heard, 
and at the fame time ſeveral large burning ſtones were thrown 
into the air; ſome of which falling on the Great Kammeni, it 
fire to ſome thickets, and others were, caſt upwards of a mil 
into the ſea ; theſe claps were always attended with the fmok 
already mentioned, very different from that which continual 
iſſued out from the gulph of fire almoſt in the middle of th 
iſland ; for this latter was much thicker and blacker, and roſei 
an inſtant much higher, and was not diſperſed till ſome tir 
after, and then fell in aſhes upon the country, or into the ſea 
ſome of which the wind ſometimes carried as far as Anacuphy 
an iſland about 25 miles diſtant from the bay of Santermi! 
Some of theſe aſhes, which were of a colour between black 
and white, were put into the fire, imagining they woul 
burn like gun-powder, which they very much reſemble 
but they produced no other eſſect than making a fmil 
hifling noiſe. September 18, two hours after midnight then 
was an earthquake felt at Santerini, tho' the ſubterrancous fi 
had had a free paflage for ſo long a time; it did not do an) 
damage, and had no other effect than enlarging the iſlan 
very much, and removing for ſame days the fire, and ſmoke int 
other places, thto' new vents it made itſelf, increaſing both 
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hem very conſiderably; and indeed, F. Goree never ſaw fo 
much fire, nor heard ſuch terrible claps, as after this earthquake 
y the violence of theſe claps, houſes were ſhaken at upwards of 
ai three miles diſtance 3 and out of the middle of a great ſmoke, 
and ebich roſe up and 9 like a mountain, one might ſee and 
the Whcar huge pieces of rock fall down into the ſea, and upon the 
her, and, thrown out with the ſame violence, and noiſe, as a bullet 
noe ont of the mouth of a cannon. The Zefſer Kammens was ſeve- 
tha Wal times quite covered with large ſtones, cruſted over with burn- 
this 

Yom 


no ſulphur ; ſeveral of which rolling afterwards from the top 

this little land into the ſea, made a very bright light, — 
fforded a pleaſant proſpect in the night; at firſt F. Goree 
bought, that the fire had paſſed under- ground from the new 
find to this, becauſe they are not far aſunder; but he ſoon found 
his error, and that this fire proceeded only from theſe ſtones ful- 
dg . over; ſor the ſulphur with which they were cruſted over, 


den being conſumed, they were all extinguiſhed in half a quarter of 
ed Wn bour, excepting ſome few that continued ſhining upwards of 
fe- balf an hour: One day when the TLeſer Kammeni was all on 
fter ire, after one of theſe furious claps, and the air was fo likewiſe, 
eo“ the frequent flaſhes of fire that appeared in the clouds, 


tree flaſhes were ſeen come out of the places where the fire was, 
mhich one could not diſtinguiſh from real lightning, but that 
they were formed lower, and at the two ends of the iſland ; by 
he violence vf one of theſe claps, part of the top of the new 
land was carried off into the ſea, and ſeveral ftones thrown up- 
wards of two miles; and as if the mine had been exbauſted by 
this great clap, three or four days paſſed without any noiſe, and 
dmoſt without any fire, or ſmoke : But the fire toon kindled 
uin, and the ifland became more terrible than before; E. Gorer 
"2s then at a village fix miles off, where (notwithſtanding it lay 
der a mountain) the exploſion of the mine was diſtinctly 
heard; the caſtle of Scaro ſuffered fo violent a ſhock, that the 
doors and windows that were ſhut, were opened by the force and 
Molence of the clap. February 10th, 1708, at half an hour 
iter eight in the morning, there was another earthquake at An- 
ini, and ſome perſons aſſured him, that there had been ano- 
ther the n1 ght before, but not fo ſenſible as this ; and the vulcano 
v2 then fo far from being exhauſted, that it acquired new force 
by other veins of ſulphur, which took fire at a greater dil- 
ance ; as appeared from the fire and flames, which arofe ſo fre- 
zently into the air, and fell again all over the iſland, affording 
the night · time as fine a fight as any — he: 
es 
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Aides this, ſeveral large rocks joining to the iſland, which | 
fore were even with the water, were now raiſed much higher; an 
the noiſe, ſmoke, and boiling of the ſea increaſed much; th, 
ſubterraneous noiſe was more violent than ever, and continues 
ſeveral days together without any intermiſſion; and in? 
uarter of an hour the mine diſcharged itſelf five or ſix times 
& noiſe of which, with the large quantity of ſtones it thre 
into the air, the ſhocks it gave t ph 945 "iS and the fire whic 
appeared in open day light (which was never ſeen befor, 
very much ſurpaſſed all that had hitherto hap - Th 
15th of April was the moſt remarkable both for the great nun 
ber, and violence of the claps; by one of which near 1co lam 
ſtones were thrown up all at once into the air, which fell agi 
at about two miles diſtance into the ſea ; tho' F. Goree was F | 
about three miles off from the new iſland, he obſerved a ſtones 
a ſurpriſing bigneſs, which did net riſe fo high as the reſt, h. 
was nme farther in a ſtreight line, like a cannon ball. Fron 
the 15th of April to the 23d of May, (which was a year fron 
the production of this new iſland) nothing in particular was 0 
ſerved, only that the iſland increaſed in height, and not in length 
and that one furious clap beat down at once all its top, which, h 
the aſhes and ſtones of all fizes, that fell upon it both day an 
night, became much higher than it was before; after this even 
thing began to abate, the ſmoke decreaſed, the ſubterranes 
noiſe was not ſo violent; and the claps tho' very frequent, wen 
not however, ſo loud, becauſe the funnels, which gave vent to th 
fire and ſmoke, were then much larger than they were befor 
Hitherto F. Goree had viewed this iſland only at a diſtance; by 
feeing that there was then no danger, he went in company wit 
F. Cri/po, the Latin biſhop of Santerins; and in going dire 
to it, they were obliged to paſs over a place, where the { 
ſmoaked very much, but did not bubble; where they were u 
ſooner come than they perceived a heat ſtrike upon their face 
which was no other than the fumes of the ſulphur; upon puttin 

their hands into the water, they felt it very hot; they weret 
oo paces off from the new iſland; from whence they went d 
rely over to that part of the iſland, where it had increaſed u 
length; but ſeeing the ſmoke was very thick, which ſhewed th; 
there was a great fire all thereabouts, they did not think it {ah 
to go any nearer, and ſo ſatisfied themſelves with viewing onl 
the ſpace that was between this new iſland, and the Leſſer Ks 
mens, thro' the narroweſt part of which they judged a galk 
might paſs; after this they went aſhore on the Crea: — 
4)! 


fſerms very ſtrongly to confirm thoſe formerly made on the w 
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iſland ſtill grew in length, on that fide next Teraſia; that then 
it was about fix miles in circumference ; that as to the fire, an, 
noiſe under ground, they were more moderate than before 
F. Goree conſidering, that the paſſages which give vent to the 
fire axe very large, and almoſt in the middle of the iſland; an 
that there is no appearance that the fire will ever make a paſſiꝶ 
at the bottum of the ſea, ſo as to let the water in to extinguill 
it, ſuppoſes that this phænomenon will not have an end, till th 
mine of ſulphur be entirely conſumed, 


An Experiment ſbewing the Direction of a drop of Oil 
Oranges between two glaſs Planes, towards any oe 
rhem that is neareſt Preſſed together; by My. Frau 
Hauksbee, Phil, Tranſ. N“ 33 2. p. 395. 


T H E glaſs planes Mr. Hauksbee uſed were about fix inch 
ſquare, and being very clean, a drop or two of il q 
oranges was let fall on the lower plane, ſuppoſe at B Plate Xl 
Fig. 1. then the upper plane was laid on it, fo near as to tout 
the liquid, that it might become contiguous to both their ſu 
faces ; thus the planes being made to touch each other at f 
end A, remain open at the end C, the lower plane lying paralk 
with the horizon, the drop of oil would immediately move i 
wards that end where the planes touched each other; and ub 
it arrived there, it was but reverſing the angle, and the dr 
would return from A to C, and after the ſame manner it mig 
be directed to any fide, or part of the ſame : Moreover, if t 
— were elevated eight or ten degrees at A, yet wouldt 
drop aſcend towards the fide A, tho' not fo ſwift, as when th 

lanes were in the above-mentioned poſition ; It was farhert 
be obſerved, that the nearer the drop approached the fides 1 
contact, the velocity of its motion would be proportionably it 
creaſed; the reaſon of which ſeems very plain; allowing 
aſcent of water in ſmall tubes, and between £ ſurfaces of neat 
contiguous planes, to be explained from the force of attract. 
that one ſurface has to another at ſuch a diſtance ; for the dic 
of oil, moving on towards the contiguous ſurfaces, comes to 
large its ſpace, and touch the planes in a greater number: 
parts, as it approaches nearer and nearer the ends in conti“ 
thus in the whole progreſs of its motion, it is contipually! 
creaſing in its * and conſequently the force of attrach 
muſt increaſe in proportion to that ſurface; ſo that the veloc 
of its motion muſt neceſſarily be augmented : This experior 


ſub} ; 
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ubje&, from the gradual increaſe of the motion of the drop; 
thereby —_— the ſeveral appearances of the aſcent of wa- 
er in different fized tubes, or between planes whoſe ſurfaces are 
placed at different diſtances ; the ſlower motion repreſentin 

thoſe experiments made in larger tubes, and the fwifter in ſmal- 
kr ones ; and the ſame thing is to be obſerved in planes at diffe- 
rent diſtances : Mr. Hauksbee afterwards repeated the ſame ex- 
kriment in Yacuo, where in all reſpects it anſwered as in the 
en air; which is a plain indication, that the preſence of the 
ur has nothing at all to do in producing this phænomenon. 


0Wervations on the production of Mites ; by M. Leewenhoeck, 
Phil. Tranſ. N“ 333. p. 498. | 


HOSE fix or eight long particles on the body of the 
mite, and which dne would call hairs, are longeſt on the 
per part of the body, and twice as long as thoſe. on the fide 
o the 1aid animal; and upon obſerving caretully, and thro' a 
niccoſcope that magnifies much, thoſe long particles, one would 
be apt to judge that ſuch a long particle conſiſted of 50 parts, 
rlembling ſo many 1mall joints; and that again from each of 
tele diviſions little hairy particles proceeded, which afforded 
n agreeable fight : M. Zeewenhoeck obſerved with great atten- 
tion the — long particles, in order to diſcover, whether 
there were any motion in thoſe parts, which appeared like 
vints; but all he could diſcover therein, was, that theſe little 
aimals could move, or ſtir thoſe long particles, which he for- 


nerly took to be hairs, in ſuch a manner, that when they were 
n tcbliged to creep thro*- narrow paſſages, they could clap them 
her cle to their bodies; and that each of theſe particles had but 
les oe moving joint, which was next to that part, faffened in the 


kin: Thus we ſee the wonderful formation of that little ani- 


ly it 

g ral, called a mite; but what ſhall we ſay of the vaſt number 
uh leveral kinds, and particular forms of other Auimaicula; 
dae of which are ſo ſinall, that their whole body is not only 


tot ſo thick as the diameter of one long particle on the body of 
the mite, but even not ſo big as one of the {lender * on 
doſe jointed parts of the long hairy particles, and which are 
ot to be ſeen but thre* ſome of the greateſt magnifiers: In 
tot, the ſmallneis ef the parts, of which all bodies are com- 
ſd, and ſet together is ſo very minute, as to be inconceives 
ib'e: Afterwards M. Leewenhoeck took ſome mites out of an 
then veſſel, wherein lay ſome flower of wheat for about 14 
%:; and viewing them thro a microſcope, he could not per- 
| I iis ceite, 
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on the hinder:part of their bodies, than he had hitherto ſeen 


. by nature to convey their food to their mouths, becauſe the! 
| head was ſhorter than that of a mite, which latter animal i 
likewiſe the biggeſt ; he alſo conſidered, whether this. Ati 

malculum might not be the production of a very ſmall fly. 


- which 4 certain gentleman compared to an Indian or 7afu 


- microſcope, as if there were {harp twigs ſprouting out from eic 
. Jeuit:: Moreover, M. Leewenboeck placed before four different 
-" micruicopes a large mite, which he judged to be the female 
. ſtuck onthe point of a {mall pin, that e might the better bo 


crive, tho he viewed them very nicely, thoſe jointed path, 
covered, as it were, with hairs, on the. bodies and feet of the 
mares, which were themſelves ſo ſmall, as to. ſeem to be g. 
thing but hairs; and tho he viewed ſeveral of theſe mites, he 
doubted whether 3 ſaw * little hairs —_ hairy 
but once; thoſe 8, ich appeared to be 

— art of the bay, were not near ſo long a 
of ſome other mites he had taken out off the dried blade 
of an ox; and though · theſe were dead, yet he could perceiye 
on thoſe parts that paſſed for hairs, other, and much ſmaller 
ones: From which obſervation he confidered, that as flies, 
which we judge to be of one ſort, are notwithſtanding of ver 
different kinds; ſor ſome of them lodge their eggs in fleſh, 
others in cheeſe, others again in dung; and atcordingly, the 
worms that are hatched from theſe eggs, receive their food, 
and increaſe, from the ſeveral ſubſtances wherein they lic; 6 
likewiſe among mites, there are ſome that live on fleſh, 
and others again on meal, or bread : For his further ſatizf- 
tion, M. Leewenboeck viewed fome figs, thinking to find 4 
at many mites among them, but he met with no more 
that three or four that were living, and theſe had longer bain 
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on any; and theſe again were alſo covered with as mary 
{mall hairs, as was ſaid above: In his ſearch after mites, be 
diſcovered a kind of Auimalcula, ſmaller than the above men- 
tioned ones, and of a quite different figure from the other; 
the hairs on the body and feet were very ſhort ;. the oy 
and particularly the head, were of quite another make; fo 
theſe had on the fide of the — two ſhort inſtrument 
whereby they made a very quick motion; whence he begn 
to conſider, whether theſe inſtruments were not given them 
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A B, Pl. XII. Fig. 2. repreſents, as it appeared thro the 
microſcope; a ſmall hair of one of the above-mentioned mite 


cane. with {everal joints, and ſaid it appeared to him thro! the 


— — . 


ROYAL SO IE TY. 437 


© parts, taken for hairs; and he obſerved little joints in 
— 5 thoſe long hairy particles; and when he turned the 
mite a little on one fide, he could not fee thoſe ſmall parts 
uy more; whence he concluded, that thoſe hairy parts were 
xrovided with two very ſmall hairs, all along oppoſite to each o- 
ther; ſo that when one fide was turned ta the fight, the other could 
ot be ſeen: He obſerved, that one of theſe mites, after being 
fuck on the point of a pin, laid two eggs, one of which a 
peared to the eye like a large grey pea, and. the other. 
judged to be like a ſparrow's egg; another mite had laid four 
eggs; and another, which he had newly placed before a mi- 
coſcope, laid two eggs; the mite, that had laid four e 
vas faſtened only by the two binder legs of the left fide of 
her body, ſo that ſhe could move the fore-part, and even 
difplace it; and he obſerved, that, after the ſaid mite had 
been ſtuck on the point of a ſharp pin for the ſpace of ten 
diys, ſhe had eaten two of her eggs: M. Zeewenhoeck opened 
the bodies of ſeveral of theſe mites, and took two eggs out 
of one of them; and at another time three out of the body of 
mother, which were full grown; but in moſt of them he could 
diſcover no eggs; and ſome of chem he ſuppoſed to be males; 
and tho the Iiquid matter of the eggs, which he took out of 
their bodies, was evaporated in a ſhort time; yet thoſe eggs, 
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toundneſs; the reaſon of which was, as he imagined, that the 
ſhells of thoſe eggs, he had taken out af their bodies, had not 


vas more caſily evaporated : He put the above-mentioned 
mite, that had laid two eggs, into a box, to 
coſcope, before which it was placed 
Ofober he put it, into his pocket, to ſee what time was re- 
quiſite for hatching the young mites from the eggs; he viewed 
theſe eggs more than once every day; and after he had car- 
ned them nine days in his pocket, he obſerved, that the egge, 
which were at firſt tranſparent, became dark at one extremi- 
ty, and that that darkneſs increaſed from time to time; ſo 


ber with a mi- 


part of the egg tranſparent ; and on the firſt of November he 
obſerved but one 
little, and lay fo contuſed, that he could determine nothing 
with certainty ; and in the ſecond egg he did not only obſerve 
the ſame appearances as the other,, but he likewiſe ſaw an 


de mites had laid, preſerved their perfect magnitude and  * MW 
jet acquired their full bardneſs, and. conſequently, the liquor 
| 4 


an, the 19th of  * 


that on the zoth of Offober he could diſcern but a very ſmall ; 
egg; and that which remained of it was ſo * 


Auimalculum lying in it, of which he could perceive the _ . 
| : ang "ih 


ce 


placed 
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and, ſome of the hairy parts of the body ; and whereas, the 
Animalculum, being now compleat, did not quite fill the ſhell 
of the egg, ſome part of which was now tranſparent, whereby 
be could more plainly diſcover the Animalculum, and its hairy 
in the 28 3 whereupon, he reſolved to view the ſaid An. 
malculum ſeveral times that day, and in about an hour after 
his firſt- diſcovery, he obſerved, that the Animalculum had 
forced out about a third part of its body, and was making 4 
great motion with four of its feet ; but, foraſmuch as it could 
not faſten its legs, which it had put out of the ſhell, upon any 
place, it made a 2 ſtir therewith for that whole day, with- 
out being able to bring its body farther out of the ſhell ; but 
next day it was dead. Upon viewing theſe eggs, as they were 

before the microſcope with the light of a candle, he 
obſerved a vaſt number of exceeding ſmall lights, or tranſps- 
rencies, in the egg-ſhell, which he imagined might be ow! 
to the unequal thickneſs of the parts of the ſaid egp-ſhell: 
He likewiſe obſerved, that a mite, which had been ſtuck thro' 
the back with the poirit of a needle, had an egg faſtened to 
the ſmalleſt part of one of its legs; and tho? it moved its foot 
very much, yet the egg ſtill continued to ſtick faſt thereto : 
Whence he concluded, that the eggs of mites are of the ſame 
nature with thoſe of caterpillars, and other re iles, whoſe 
eggs, wherever they fall, ſtick faſt, by means of a ſlimy, or 
glutinous matter, wherewith they are ſurrounded ; but next 
day he obſerved, that the mite had worked the egg off in 


leg, and by the help of its claws held ir in one of its feet; 


and tho' he made a great ſtir with its legs, and particularly 
with that which held the egg, yet it did not let it drop, but 
ſhifted it from one foot into the other, which was a very 
agreeable fight; but next day it was not to be found: 
Not being ſatisfied with the aforeſaid obſervations, he placed 
before two microſcopes two other mites, which he judged to 
be females; one of theſe had laid two eggs, and the other 
three; and as far as he could judge, they were about three 
days old; in the day-time he carried thoſe microſcopes about 


with him, together with the mites ; and after the ſpace of ten 


days, he obſerved, that two of the eggs, which lay cloſe to 
each other, had been hatched, and that the young mares were 
come out of them, and the ſhells lay open; but he could not 
find the mites; as for the other three eggs, there came 3 
young mite out of one of them the ſame day ; and on the 
12th day another came out; but it could not thruſt: —_ 
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body above half way, and did not live above 2 day ; which 
might be owing, as M. Zeewenhoeck imagined, to its ſticking 
fal in that glutinous matter, with which the egg was ſur- 
rounded ; as to the third egg, it lay lengthways to the fight, 
and he expected before three days, that the young one would 
have come out; computing that the 4nimalculum was arrived 
to its full growth in the egg, and that it had filled it both in 
length and breadth, there being likewiſe a tranſparency in the 
egg; at length, there came a little mite out of the third eg. 
contrary to his expectation, which, he imagined, died in 1 

ſhell before it could get quite out: When we confider, that 
the eggs of mites are laid one after the other, and that in the 
copulation of theſe animals, a great many of their eggs are, in 
al probability, impregnated at the ſame time; and moreover, 
that in diſſecting ſuch an Animalculum, its Viſcera cannot be 
exactly diſtinguiſhed, how ſmall then muſt the Animalcula be, 
that are found in its Semen Maſculinum : Now to compare.the 
bigneſs of mite eggs with thoſe of a pigeon's ; if we ſuppoſe 
one egg of a mite to be equal to the diameter of a hair of 
one's head: (as it appeared to M. Leewenhoeck thro a miſcro- 
ſcope) and 600 hairs of a man's head laid by cach other to 
be equal to the length, of an inch, and the diameter of a 


pidgeon's egg to be 4 of an inch; then 450 diameters of 2 


mite's egg are equal to one diameter of a pigeon's egg; and 
ſuppoſing their figures to be alike, we may affirm that 
91125000 eggs of a mite are not bigger than one egg of a 
igeon. 
"On the 10th of November, by means of glutinous matter, 
M. Zeexwenboeck ſtuck two mites, he judged to be females, 
upon the point of a ſmall pin, and on the twelfth of the ſame 
month, he found they had laid three eggs between them; the 
next day there were four, and ſoon after 6; he let theſe eggs 
ſtand upon his deſk, to ſee how long it would be, in that cold 
weather, before they were hatched ; On the eighth of De- 
cember he could perccive, that one of theſe mites ſtirred three 
of her legs; but after that he could perceive no more ſigns of life 
in her: From the tenth of November, he viewed ſeveral times 
the ſaid fix eggs, and obſerved, that at their thickeſt end (for 
they ſeemed to be exactly ſhaped like hen eggs) they appeared 
darker and darker; and on the 22d of December, he could 
perceive upon the thickeſt end of one of the eggs, which ſtuck 
taſt, a little mite, that had worked itſelf ſo far out of the 
ſell, as to make à continyal ſtirring with four of its legs, 
but 
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but not being able to faſten them any where, he ſuppoſed | 
would ſoon die : On the 25th, he further obſerved another 
mite gor out of its ſhell; whence we may conclude, that a 
the chickens of hens, and the young of other animals, ate not 
| Increaſed or nouriſhed in the eggs, unleſs the dam fits. 6 
them, and that all their eggs are hatched about the ſame 
time; ſo here, on the contrary, the of mites. not; being 
fat upon, but from time to time, and the eggs laid on ſever] 
days, the young maſt, conſequently, be hatched at differen 
times. From theſe experiments we may obſerve, what an in 
fluence warmth has on the eggs of mites ; for, from thoſe he 
carried in his — young ones were produced on the 11th 
or 12th day; but thoſe he kept in a box upon his deſk, were 
not hatched in leſs than ſeven weeks time. Thus we fee hoy 
regular the production of a mite is, and how admirable- the 
ſttucture of ſuch an Animalcum ; wherefore, ſuch as entertain 
that vulgar error, that a great many Animakula are produced 
of themſelves, or out of corruption, may now be conyinced df 
the contfary : Moreover, M. Zeewenhoeck diſcovered: both in 
cheeſe and otherways, a great many empty husks or pellicly ! 
of mites, which he imagined to be moſtly the skins of dead 
mites ; but when he now perceived, that the dead mites wer 
not tranſparent, he began to confider, whether theſe mites 
might not caft their skins, as well as ſeveral other animal; 
but that demands a farther enquiry : Aftes more than ordinary 
cold and froſty weather, in 1708, M. Leewenboeck procured 
ſome mites, that were taken from a bladder, and viewing them 
with a glaſs, he faw that ſome of them were dead, and other 
ſtill alive, but very ſlow in moving. In the latter end of wit- 
ter, he took a glaſs tube of about the length of a ſpan, aud 
thickneſs of a common writing pen, wherein he put three « 
fpur mites, he judged to be females, and together with then 
a long ſlice of an ox's dried bladder, which he had laid in 
rain - water for a very ſmall ſpace of time, becauſe it was ver 
hard; but he preſſed it again with a clean cloth, that the 
water therein might be no hindrance to the mites, and. after- 
wards he ſtopped both extremities of the tube with little piece 
of cork ; but a few days after, he could perceive, that the 
little moiſture, evaporated from the ſmall piece of bladder, 
had fixed itſelf to the ſides of the glaſs in a great number d 
exceeding ſmall drops of water ; and that the hairy parts 0 
the mites had been fo entangled in that ſmall quantity of mo. 


ſture, that they could not extricate themſelves therefrom, an 
0 
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b died ; thereupon he opened the glaſs tube, and wiping it 
with a clean dry cloth, he again put a little bit of dry bladder 
therein, together with four mites; and viewing them in the 
cat froſt, he obſerved that one of the mites had diſpoſed all 
bi legs ſo exactly under his body, that as a perſon viewed 
him on the upper part, none of them could be ſeen ; whence 
he concluded, that that mite was dead: Having again viewed 
the faid mite a day or two after the ſecond hard froſt, he ob- 


ner, as it had done two months before; the other mites were 


double, and they likewiſe dead; however, fancying that the 
aforefaid mite was ſtill alive, he viewed her again, and ſaw 
her begin to move one of her legs; whereupon, he warmed 
the glaſs tabe a little, and obſerved that the little animal 
did not only ſtretch out her legs, but begin to creep very gent] 

dong; it ſeemed very ſurpriſing to M. Leewenhoeck, that fo 
mall an animal ſhould live upwards of two months ſticking, 
to the fides of the plaſs in ſo ſharp a froſt; nor was its moi- 
ſture evaporated, whereas the dead mites were ſhriveled up 
in ſuch 4 manner, that they were not half ſo big, as when 
alive: Moreover, M. Leewenboeck cauſed the painter to draw, 
4 it appeared thro' the microſcope, the half of one of thoſe 
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_ ee, repreſented by CD, Pt. XII. Eig. 3. that ſeemed to 
0 hairs, and are found in great numbers on the bodies of 
u bees. In the month of Augaft, ſtanding by a fiſhmonger's ſhop, 
nn "ut they were laying their dry ling in water to ſoften it, he 
Wl erved ſeveral little animals running about upon the fiſh ; 


whereupon taking five of them, he put them into a glaſs tube, 
together with a little bit of the ſaid dried fiſh, in order to ob- 
lrve what ſort of animals would be produced from them; and. 
iter having ſhut them up for ſome days, he obſerved, that 
they had changed their ſkins, and made à great many holes in 
the cork that opped one end of the tube, and ſo far inſinuated 
themſelves therein, that none of their bodies could be ſeen ; 
meſe animals do alſo a great deal of damage to furriers ; the 
alt pellicle of one of eſe, juſt as it appeared to the na- 
ted eye, is repreſented between E and F, Fig. 4. More- 
wer, he placed a particle of the ſaid Animalcuium be fore à 
mtcroſcope, in order to view thoſe parts that appear like hairs 
o the naked eye, and he found that theſe long particles were 
compaſſed with other parts, branching, or ſpringing out of 
Vox. V. N'“ 12. K Kk K the 


= E. 


ſerved, that it lay in the ſame place, and in the fame man- 


alſo very much dried, and ſhriveled up, and their bodies bent · 
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the ſides thereof, in the ſame manner as thoſe of the mite and 
bee above-mentioned ;z-and yet, as ſmall as thoſe parts are, 
each of them has a hole, or cavity, wherein thoſe hairy part 


are 2 that ſtand on the new ſkin of the Animalcu um ; 
e 


theſe hairy particles were upon the darkeſt part of the kin, 
and the whitiſh parts were the joints of the Animalculum; 
and ſome of them were long, and others ſhort, but otherwiſe 
of the ſame ſhape ; he cauſed one of the ſhorteſt to be drawn, 
as repreſented between G and H, Fig. & and he judged it 
to be about half as long as the longeſt : Theſe Animalcula are 


- not produced from fat, but from others of the ſame ſpecies, 


which had their beginning with all other animals. It was faid 
above, that theſe Animalcula, having caſt their skins, had dug 
ſo deep into the cork, that they could not be ſeen ; but on 


the eighth of September he diſcovered two winged animal, 


like ſmall beetles, whoſe fore and hinder part was black, and 
the middle brown, with ſome ſpeckles; and they had tuo 
ſhields upon their bodies, which covered their wings, and the 
skins they had caſt, after coming out of the cork, lay about 
the glaſs : Now to ſatisfy himſelf, that the ſaid Animalculs 
were changed from worms into flying animals, he opened two 
of the holes, they had made in the cork, and obſerved an 
Animalculum lying in one of them, which, indeed, had caſt 
its skin, but was not yet become black, but ſtill continued 
white, and about the ſize of a common ſmall fly: On the 
11th of September two more of the above-mentioned Animul- 
cula came out of the cork ; and the female, which at firſt was 
all white, and ſtill like an Aurelia, and ſtirred very much, be- 
came red, and afterwards turned to a darker red: On the 
17th of the ſame month, the Aurelia had caſt its skin, which 
was exceeding thin, and ran about the glaſs, but it was not 
arrived to that blackneſs others had, that had run longer 
abour the glaſs. 

IKL, Fig. 6. repreſents one of thoſe Animalcula; IL, the 
two little ſhields that cover the wings, when it does not fly; 
K, the tail, or hinder part of the body, on each fide of which 
are the wings, which were partly folded up; for, that Ali 
malculum cannot ſheath its wings in its ſhields, without panty 
folding their extremities: Now, ſince we ſee, that the worms 
whoſe skin is repreſented by Fig. 6. are turned into flying 
animals, which lay their young, or eggs, in all parts of : 
houſe ; and fince it is natural to all animals to ſtow their 2 
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where they can be beſt preſerved and hatched, it will not ap- 
ar ſtrange, that theſe animals are moſtly found upon furs 
that are fat: M. Leewenboeck took a little bit of the fit of an 
ox, and laid it by theſe Animalcula, but he could not perceive 
that they fed upon it. About the latter end of May he 
ſearched for ſome mites on a piece of dried fleſh of a whale, 
which bung upon a little ſtring faſtened to a nail in his cloſer, 
and he perceived that ſeveral of the ſaid blackiſh Animalcula 
fell off from the piece of whale's fleſh, and this happened 
four times ſucceſfively on ſeveral days; whereupon, he put 
moſt of the flying animals into a glaſs-tube, which he ſtopped 
in ſuch a manner, as not to exclude the air, and he put into 
the ſaid tube a little bit of whale's fleſh, upon which he ob- 
ſerved that they fed greedily, and that a great deal of their 
excrement lay upon the glaſs. On the z iſt of May he ob- 
ſerved three eggs lying upon the glaſs, and they were white; 
but having none of that viſcous matter about them, which. 
the eggs of moſt of the Animalcula have, they did not ſtick to 
the glaſs, but fell among the excrements, ſo that he could not 
diſtinguiſh them : In the firſt glaſs tube, wherein were thoſe 
Ariimalcula he had ſhut up all the winter, and that were 
turned into flying animals, he obſerved two young Auimalcula 
running about, whoſe skins are repreſented by Fig. 4. but 
how many there were of them he could not diſcover, becauſe 
about a month before he had put into the tube the tail of a 
pole-cat, that they might ſubſiſt on the fur, which he was told 
they uſed to feed upon, and afterwards he put into the ſame 
tube a little bit of whale's fleſh ; theſe young Animalcula 
were but little bigger than the above-mentioned eggs ; and in 
: day or two after that, he could neither ſee eggs, nor any 
of the Animalcula; whence he concluded, that the above- 
mentioned flying animals had eat up both their eggs and 
young : He took the pole-cat's tail out of the glaſs, and ex- 
amining it, found a live Animalculum therein, as ſmall as an 
egg, and it appeared very white to the naked eye; he ſhut it 
up in a little glaſs, together with a bit of whale's fleſh, and 
he perceived, that in a few hours after, it had aſſumed a roſy 
colour; he alſo found three eggs, in one of which the Ani- 
nalculum was ſo large, that by a microſcope he could diſcover 
part of the body thro' the ſhell; and two days after, being 
the eighth of June, he could perceive thro' a microſcope, 
upon the wreathed or notched parts, red ſtreaks, upon which 
KKK 2 were 
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were long hairs; and in the evening the Ani malculum was git 
out of the egg-ſhell, and next — it had aſſumed. a rgſy 
colour: On the 13th of Zune he ſaw ſome few eggs upon the 
glaſs, wheren pon he took two out, and put them into a glafs 
tube of the length and breadth of a finger, leaving fix or eight 
others in the aforeſaid glaſs ; and taking the above-mentioned 
blackiſh Animalcula out of the plats, he carried the glaſ 
tube, where the two eggs were, about with him in his pocket, 
that he might ſee how much ſooner theſe would be hatched, 
than thoſe he left upon his desk in a large glaſs tube; and on 
the 15th of Jung he diſcovered young ones hatched from the 
eggs he carried about with him, as on the 2oth were thoſe in 
the tube that lay upon his desk: On the 5th of Zuly he ab. 
ſerved that in both the glaſſes, that contained the above-men- 
tioned worms, or rather running animals, ſome of them had 
left the bit of whale's fleſh, and lay very quiet upon the 
cork, inſomuch that he imagined they were going to be chan 
into flying animals, but he ſoon found his miſtake ; for - 
only lay upon the skins they had caſt, and then the flying 
animals daily laid their eggs, out of which alſo came young 
ones, but moſt of the eggs that had been laid were eaten 
up; to prevent which, ſome of thoſe flying animals thruſt 
their eggs between the cork and the glaſs, inſomuch that ſome 
of the eggs became flattiſn; yet notwithſtanding that, young 
ones were hatched out of them; a few days after the fifth of 
Fuly, he perceived, that ſome of the 2 or running ati. 
mals had gnawed holes into the cork, where they had dug ſo 
deep, that one could not ſee their bodies: In the beginning of 
Auguſt, he view'd them again, but could not perceive any 
flying animals changed, as he expected, from the —_— 

and 


ones; wherefore he cut off a little of the cork in two ſev 
2 where thoſe creeping animals had been di ing, 

e diſcovered an Animalculum, which had caſt its skin for the 
laſt time, and lay ſtill upon the hinder part of its body, and 
in the Aurelia, which was white; only that, upon the notches 
of its body, there were red ſtreaks, and when he went to touch 
it with a needle, it ſtirred its body very much: On the tenth 
of Auguſt he obſerved, that one of the Aurelia's was ſtript of 
its little skin, which was exceeding thin; ſo that it was an 
agrecable fight, as he viewed it thro' his microſcope z this 
Animalculum did not ſeem to have any motion in it, and it 
was of a dark colour: In all his obſervations, M. Zeervenboeck 
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derer could perceive any copulation among thoſe Auimalcula. 
vbhen changed into flying animals; whence he concluded, that 
they were all females, as ſeveral other flies are. M. Goedaarr, 
in his ſecond part, N. 114. of the origin and properties of 
vorms, caterpillars, c. calls theſe animals he deſcribes, p. 168, 
e furrier's plague; and ſays, he found of them in the fea- 
bers of a duck, and ſuppoſes them to be produced from fat; 
from whence it appears, that notwithſtanding all the pains the 
aid Goedaart beſtowed in his enquiry after thoſe animals, 
„dich he calls bloodleſs, he was got no farther than to main- 
aun, that there were Anuimalcula produced of themſelves :- 
M. Leewenboeck kept theſe animals two winters ſhut up in glaſs 
bes, and he — Bi they can ſecure themſelves in wood 
gainſt the winter, becauſe they had dug deep into the cork 3 
nſomuch, that if he had not hindered them, they would have 
bored thro' in ſeveral places. 


4n Account of an hydropical caſe, in which the Gall-badder 
was very much diſtended ; Mr. Yonge. Phil. Trand. 


Ne 333. p. 426. 
Rs. Dyer was about thirty years of age, the mother of 
ſeveral children, and very healthful till January 1111, 


when after frequent watchings upon an extraordinary occaſion, 
ſhe was afflicted with a pain in the belly, like the cholic, but 
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i- lich proved to be an Aſcites; which increaſed ſo faſt, in 
ſo Nite of all Mr. Zonge's endeavours, that on March the ninth, 
of Neing almoſt ſuffocated, he was obliged to tap her with a hol- 
ny Won needle in the uſual place, and to repeat the operation as 
ro ien as ſhe filled; and by that means ſhe brought away the 
1 eral quantities of water at the times here mentioned; 
nd rc 9, he drew off nine pints; the 14th, eight pints ; 
he Vril 2, twelve pints; the 16th, ten pints 5 Alay 17, fourteen 


nts; 3 1ſt, fourteen pints z June 14th, fourteen pints ; the 
4h, fourteen pints ; Jah the 7th, ſeventeen pints; the 2 iſt, 
Ixtcen pints; Ne zoth, ſixteen pints ; Auguſt the 6th, four- 
ten pints ; the 19th, fourteen pints ; the 26th, thirteen pints z 
Yitember 1ſt, 6th, and 2 2d, eleven pints and a half; October 
ie iſt, three pints; and the zoth, fifteen pints ; ſo that in 
i the ſpace of eight months he drew off 214 pints and a half 
twater : She died November 4, 1711, and 9 her belly, 
eck ere iſſued out ſourteen pints of a greeniſh Serum, mixed 


yer with 
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with a very purulent matter, not a little ſœtid; the inteſtine, 
eſpecially the Colon, were livid almoſt every where, and aq. 
her'd in ſeveral places to the Peritonæum, tho they had been 
fo long immerſed in water; the Omentum was alſo black, and 
almoſt conſumed ; the liver, which he expected to be indy. 
rated, had no blemiſh, only two ſuperficial ulcers on the leſt 


lobe; both that and the'Perironeum (which are ufually full 


of Hydatides in hydropical perſons) were — free of them; 


but there were ſeveral on the ſtomach and guts; he found x 


large bladder, diſtended like that of an ox, filling up almoſt 
the whole region of the liver and ventricle, and adhering ſo 
firmly to the adjacent parts, that he could not ſeparate them 
without difficulty, and extract them whole ; which prov'd to 
be the gall-bladder, and by its diſtenſion it had torn the liver 
aſunder, one part of which adher'd to the left fide of this pro- 
digious Cyſtis, and another part behind it, towards the back, 
and both expanded with it and faſtened to it, in the manner u 
the temporal muſcle is to the ſcull; the whole weigh'd 10 

unds and 12 ounces ; it had no paſſage to let out the matter 
it contained, tho* he ſqueezed it hard to that purpoſe ; not 
could he find any by probes ; ſo that he was a". to make 


way by a knife, and let out of it ſeven pints of a black li 


quor, like coffee ; which having ſtood a night in a baſon, near 
a quart of thick yellow Feces ſubfided : The liquor in this 
bladder, and what was found in her belly after her death, 
added to what was diſcharged before by Paracenteſis, amounted 
to 235 pints ; beſides the prodigious quantity of matter, which 
filled this large bag, he fund ſeveral pieces of membranes, 
like a gut, or bladder cut into pieces; it was very ſurpriſing, 
that during the whole time of her ſickneſs, ſhe diſcharged by 
urine near as much as ſhe drank ; and yet by computation ſhe 
leaked into the Aldomen, from March to November following, 
near a pint every 24 hours: When her belly was near full, bet 
thighs and legs uſed to ſwell, and grow diſcoloured, like an 
approaching gangrene ; but both went off after tapping, b 
friction, and a warm lotion, 
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The Head of 4 monſtrous Calf, by Mr. Craig. Phil. Tranſ. 
N“ 333. p. 429. 

Butcher brought Mr. Craig the head of a monſtrous calf, 
| which he had taken out of a cow's belly ; the upper jaw 
4 Wh divided into two halves, as far as to the Dura Mater; 
eich half had a diſtin& eye and noſtril; and the lower jaw 
was bent round ſo entirely, that it lay exactly between the 
two halves of the upper jaw, making the tongue lie upon the 
forchead, about two inches above the teeth of the under jaw, 
and in the fiſſures of the upper jaw; this preternatural divifion 
of the upper jaw was not covered with hair, but with a Cutis 
of a florid colour; the calf was come to its full time, and 


» WY made great ſtrugglings, when the butcher knocked the cow 
WW cn the head; which by ſome ſymptoms they judged would 
; lire died in the calving ; it was ſuch a large calf, that an 


ad experienced butcher affirmed, he never ſaw but one other 
o large at 2 the legs and feet were as big as thoſe of an 
ordinary calf of fix weeks old: Mr. Craig opened the calf's 
head, and after he had cut the ſkin (for there was no Cranium) 
that was expanded over the fore-part of the cavity containing 
the brains, he was ſurpriſed to find, that there was very little 
brains therein ; nay, not ſo much as in a rabbit, the whole 
cavity not being large enough to hold an ordinary walnut: 


þ, WJ 4 week before the cow was killed, (upon apprehending ſhe 
> WY bad 2 dropt) the butcher cut a hole in her belly, a little 
ch dbore the udder, and thruſt in his hand; but finding nothing 
es WM <xtraordinary, he ſew'd up the hole, and the cow eat her hay, 
„nd was as well as ever. 

< Experiments about keeping Fiſh in Water under different Cir- 
m cumſtances; by Mr. Francis Hauksbee. Phil. Tranſl. N* 333. 
ber P. 431. | 


HE fiſh, Mr. Hauksbee made uſe of in the following 
experiments, were gudgeons ; which are very briſk and 

rely in the water, and live a conſiderable time of it; he put 
lixce of them into a glaſs veſſel, with about three pints of 
common water, and he put three more into another glaſs, with 
like quantity of water, which juſt filled this glaſs to the very 
im; upon which he ſcrewed down a braſs plate with adea- 
tier between, to prevent a communication with rhe water in 
ne glaſs, and the external air; and that it might the better 
rlemble a pond of water frozen over, (on which account this: 
experiment 
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experiment was made) he ſuffered as little air as poſſible 1 
remain on the ſurface of the included water: The third gh 


had a like quantity of water put into it with the former, ou 


- of which its air was very accurately exhauſted, 'firſt by boiling 
and afterwards —— a whole night in vacuo in the af 
pump; he alſo put into this water a like number of gudyeory, 
as into the former z thus (the fiſh being all put into their te 
ſpective receivers) Mr. Hauksbee applied himſelf to wait the 
event, which was as follows; he began the experiments abogt 
half an hour after ten a- clock in the morning, and in about 
half an hour from that time, he obſerved, that the fiſh in the 
exhauſted water began to diſcover ſome uneaſineſs, by 4 mare 
than ordinary motion in their mouths and gills, or in their r6 
ſpiration, differing from the fiſh included in the other glaſſes, 
which at the fame time diſcovered no alteration ; only he ob. 
ſerved, that they would now and then aſcend to the top of the 
water, but ſuddenly ſwim down again ; and in this ſtate they 
continued for ſome conſiderable time, without any ſenſible il. 
teration; about five hours after the laft obſervation, the fiſh 
in the exhauſted water were not ſo active (upon a motion given 
the glaſs that contained them) as before; and the gudpeon 
included without any communication with the external ir, 

began now to abate conſiderably of their vivacity, yet at times 
they ſtill continued their motions upwards and down again; at 
ſeyen in the evening, the included fiſh lay all at the bottom 
of the glaſs, with their bellies upwards ; nor could he, upon 
ſhaking the glaſs, put them in motion, nor cauſe them to ſir 
their fins or tails; only he could perceive a motion in their 
mouths, which ſhewed that they were not quite dead : In this 
ſtate they lay for ſome time; but conſidering that the exper: 
ment would not be compleat, if he did not attempt their re. 
covery, by taking off the braſs-cover, being very ſure they 
mult have died in ſome little time, under the circumſtances 
they were then in, he accordingly took off the cover, and gabe 
the ſurface of the water a free and open communication with 
the external air; at about ten a- clock at night he obſerved 
them again, at which time their recovery was ſo evident, that 
upon diſturbing a little the glaſs that contained them, they 
were actually in motion again; and at this time alſo the fiſh 
in the exhauſted water began to appear more brisk and lively 
than at the laſt obſervation: Here Mr. Hauksbee obſerves, that 
notwithſtanding the water was exhauſted of its air to a Ver) 


great degree, yet the fiſh included therein did not ſo much 2 
once 
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once aſcend in it, but continued always at the bottom, as 
thoſe in the common water did; at this time he left them till 
next morning, when about eight a-clock he found them as 
tfectly = and lively in all the glaſſes, as when'they were 
put in; thoſe in the common water, expoſed in the open 
air, ſuffered no manner of alteration during the whole time : 
After this, Mr. Hauksbee tried, whether the air had again in- 
finuated itſelf into the exhauſted water, and whether that 
might not be the occafion of the fiſhes recovery ; accordingly, 
he put it on the plate of his pump, in the ſame glaſs with the 
fiſh, and being covered with another receiver, the air was ex- 
hauſted ; yer he could perceive very little air aſcend therein, 
and it ſeemed to him to be much in the ſame ſtate, as when 
the fiſh were firſt put in; he continued it in vacuo about an 
hour and a half; the fiſh did almoſt all the time continue at 
the top of the water, and appeared at that time, as if they 
were dead; ſor, upon letting in the air, they ſunk haſtily to 
the bottom, without any motion of their fins, or tails. 

From the whole account Mr. Hauksbee obſerves, 1. That 
water, exhauſted of its air, ſo far as the method here made 
uſe of, can do it, rgnders it not altogether unfit to ſupport the 
lives of water animals; for, tho' when the fiſh were firſt put 
in, and for ſome hours after, they ſeemed to ſuffer ſome unea- 
lineſs; yet at length the water became more familiar to them; 
otherwiſe, he does not ſee, how their recovery ſhould follow, 
ſince upon examination, little or no alteration could be found 
inthe circumſtances of the water, from the time the fiſh were 
firſt put in. 2. The fiſh included with their water, without 
any communication with the external air, plainly ſhews, that 
common water, in its natural ſtate, 1s not alone ſufficient to 
preſerve the lives of its natural animals ; hence it follows, 
that in ponds, when the water comes to. be frozen over with 
a pretty thick ice, the fiſh in the ſaid ponds are very likely, 
if not certain, to periſh, upon the - continuance of ſuch a con- 
gelation for ſome time; unleſs, as in the latter part of the 
experiment, the impediment, which hindered the immediate 
contact of the air with the ſurface of the water, be removed; 
that is, by breaking holes in the ice, whereby it is reſtored, 
and will 64 an perform the {ame thing, as Mr. Hauk sbes's 
removal of the — This is to be underſtood only in 
ponds, where the water is ſtagnant; for, where there are ſprings, 
vr a current of water conſtantly ſucceeding under the ice, the 
eF&, probably, will not be the fame, 
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An Account of Azbeſtos found in Scotland, by Mr. Blair, 


Phil, Trani. N“ 333. p. 434. 
R. Blair had the following account from a gentleman in 
the Highlands of Kotland (not many miles from Coupar 
of Angus) who had built a houſe of a ſingular kind of ſtone, 
dug out of a quarry not far from him: This ſtone, after the 
rubbiſh, which 1s not very deep, is clear'd away, lies hori- 
zontally in a bed with parallel fibres, and few interſtices ; ſoſt 
at firſt, and eaſy to be ſmooth'd and poliſhed without any 
tool, but rather with ſand, or a hard ſtone of a blueiſh co- 
Jour ;. which afterwards hardens in ſuch a manner, that it re- 
fiſts both the injuries of air and fire; when firſt the quar- 
ricr begun to dig it, endeavouring to cut, and raiſe it after the 
ordinary manner with wedges, and the other uſual tools, it 
broke and crumbled all to pieces ; but, afterwards obſerving 
more-narrowly the direction of its fibres, he endeavoured to 
cut it lengthwiſe with ſpades ; and by this means he procur'd 
ſtones as big as he had a mind to, which were {ſmoothed ve 
eaſily. along the direction of their fibres; but when cut tranl- 
verſely, they could not be made ſmooth by any means, but 
their ſurface remained unequal, like the ends of a piece of 
wood: Tho' this quarry has but few 1nterſtices, yet in thoſe 
the true Aſbeſtos is lodged of a whitiſh filver ſurface, and W 
confiſting of ſeveral Faſciculi with parallel fibres, reſembling W 
thoſe of the muſcular fibres of ſalted beef, eaſily ſeparable WF . 
from each other, and pure white, till it become as ſmall a; 
the fineſt flax, and fo duQtile, that it may be ſpun into the WF 1 
fineſt thread, whereof it were eaſy to make the incombuſtible W .. 
cloth, ſo famous for ſhrines _—_ the ancients : In other 
places of thoſe interſtices there was likewiſe obſervable a red: 
diſh ſubſtance, nearly of the colour of Sanguis Draconis; 
but, whether fibrous or not, Mr. Blair could not ſay, having of 
ſeen none of it ; but the gentleman added, that he believed 
it might be good for dying: Mr. Blair is apt to think, that MW n. 
the ſecond kind was likewiſe fibrous, which might make 2 i f, 
very beautiful cloth, being ſtriped with the other: This whole 
uarry may be ſaid to conſiſt of Abeſtos of different colours, WF n 
the blueiſh ſort being of a much coarſer, and the white and I |... 
red of a finer grain, | mz 
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The Dimenſions of ſome Human Bones of an extraordinary 
ſize, dug up near St. Albans in Hertfordſhire; by Mr. 
William Cheſelden. Phil. Tranſ. N“ 333. p. 436. 


ar T H E cireumference of the ſcull, according to its length, was 

26 inches, and according to its breadth 23 inches; the 
de reateſt diameter of each Os innominatum was 12 inches; the 
— Os Femorss was 24 inches long, with only one, and that the 
fe Wl Grear Trochanter; the right Os Femoris was 23 inches long, 
ly WM vith three Zrochanter proceſſes; each Tibia was 21 inches long: 
f all the parts bore a due proportion, this man muſt have been 
e- WM cight foot high: Thele bones were found near an urn, inſcribed 
. Marcus Anioninus, in the place of the Roman camp near St. 


Albans. 


Microſcopical Obſervations on the ſeminal Veſſels, muſcular 
Fibres, and Blood of Whales; by M. Leewenhoeck, Phil. 
Tranſ. N“ 334. p. 438. | | 

HE Animalcula in Semine maſculino of a horſe, and 
thoſe of a dog, are of one and the fame bignels, at leaſt 

they appeared fo to M. Leewenhoeck thro' the microſcope ; be- 

ing very deſirous to obſerve the Semen maſculinum of a whale, 
in order to diſcover, if poſſible, whether the Animalcula in 
thole large creatures did not proportionably exceed ſuch as he 
had diſcovered in ſmaller ones; he for that purpoſe procured of 

the captain of a Greenland ſhip a piece of the Penis of a 

whale, vi. the thickeſt 8 of it, where it was joined to the 

body ; and opening the Vas ſeminale, he ſcraped off a little of 

the matter that was therein with a knife, and mixed it with a 

little rain water, in order to 7 the parts from each other; 

whereupon he obſerved in the {aid matter a great number of long 

' WH quadrilateral particles, moſt of which had four right angles, but 

f of different fizes, and ſeveral of them thrice as long, as broad; 

be be obſerved none fo broad, as the diameter of the hair of a 

an's head, and the ſmalleſt was 100 times leſs, and in ſome 

] 


kw he could perceive no thickneſs at all: All the faid particles, 
or little figures, were as clear as cryſtal, ſo that he concluded, 
that they were fixed ſalts; and the rather becauſe they were ſo 
herd, that they were not diſſolved in the water; and when this 
matter, which he had ſcraped off the veſſels of the whale's Pe- 
in, had lain a little longer in the water, he diſcovered ſalt par- 


ucics, the two longeſt ſides of which ran parallel to each other, 
12 9 
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but the two ſhorteſt fides were oblique z ſo that one extremi 
had an acute, and the other an obtuſe angle; and tho' the 
particles had Jain at leaſt a week in water that was frozen, and 
afterwards diſſolved, yet he ſtill ſaw the falts floating therein: 
Notwithſtanding the teveral obſervations he made, he could not 
diſcover the leaf particle that bore any reſemblance to the Ani 
malcula in ſemine maſculino. The above-mentioned Greenland 
captain preſented M. Zeewwenboeck with ſome ſlices of a whale's 
Penis, adding that a little of it grated, or cut into ſmall pieces 
and boiled in milk or beer, was very good againſt the blood 
flux, and that a neighbour of his, who had been ill of that dif. 
temper a whole year, was thereby cured; the ſaid captain alſo 
Tnformed him, that a female whale (on the fide of the Uterus. 
but a little nearer its — two nipples, or teats, which yield 
milk, and that he had drunk of it : Some time aſter be brought 
M. Leemwwenhoeck two _ of whale's fleſh, dried hard, a ſpan 
in length, and as thick as one's finger; they were as black az 
pitch; but he ſaid that when the fleſh was cut off, it was red; 
from its blackneſs M. Leetenboeck concluded, that the blood 
was of a deep, or dark red, which the captain alſo confirmed, 
adding, that where the blood fell, it left a ſtain; M. Leewen- 
þoeck cut the fleſh thro', both tranſverſely and lengthways, in 
order to diſcover the thickneſs of its particles ; and after he had 
cut thin ſcales acrofs, they appeared of a bright red colour; but 
when thicker, they were of a dark red; and when very thick, 
they were blackiſh: In this operation he obſerved, that the 
{mall fleſhy muſcles were ſurrounded with very thin fibrous par: 
ticles, that looked like little membranes, torn to pieces; and 
upon ſeveral parts of theſe little membranes, there lay fat, which, 
when there is a quantity of it together, they call the Train; and 
rheſe train particles lay preſſed together in the ſame manner, as 
thoſe of an ox; nor were they bigger than the particles of the 
fat of an ox; and ſeveral of theſe particles were hike melted fat; 
inſomuch, that upon ſqueeſing the fleſh, the fat came out at in 
extremity : M. Leexvenboeck laid a ſmall part of this fleſh, after 
cutting it into little pieces, in water; and he obſerved, that the 
fleſh was thinner, when dry, than when ſoaked. thro'; and m 
comparing the fleſh of a whale with that of an ox, he Judge 
that the particles of the former were finer than thoſe of the la- 
ter: Now in order to ſhew the fineneſs, or ſlenderneis of the 1 
ticles of the fleſh lengthways, of ſo huge an animal as a whale 
(for this was above 50 foot Jong) he placed one of the hain 
his beard by one of the fleſh particles of the whale, and be 


judged 
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judged, that the ſaid hair was at leaſt nine times thicker than 


one of thoſe particles, which may be called a little fleſh muſcle, 
it being again compoſed of other long particles, or fibres: He 
could not aſcribe either a round, or hexangular figure to theſe 
lrtte fleſh muſcles of the whale, becauſe they lay lo compreſſed 
on each other, that they appeared in ſeveral ſhapes, but moſt of 
them inclined to an hexangular figure ; and upon viewing them 
more accurately at their extremities, he obſerved. wg, 4 the 


moſt part one fleſhy particle was wrapped up in fix others, but 


not regularly; for one took up more room than another; inſo- 
much, that ſometimes the outer fleſhy particle did not touch the 
inner but in one point: When he cut the above-mentioned long 
ſlender fleſh particles, either acroſs, or obliquely with a ſharp 
knife, he could ſee therein a vaſt njimber of exceeding {mall par- 
ticles, of which one of thoſe fleſh particles conſiſted, and t 


likewiſe cut acroſs z and thro the microſcope they appeared, as | 


if one ſhould ſee with the naked eye ſmall grains of {and lying 
upon them, and their extremities could alſo be diſcovered : In 
theſe his obſervations there appeared to him a great many fleſh 
particles, ſurrounded with little figures like rings, and very cloſe 
to each other, juſt as if you ſhould take a common iron wire, 
and twiſt it about with another very fine one; and M. Leewwen- 
boeck formerly obſerved ſuch circular fleſh particles in the muſ- 
cular part of the paw, or foot of a gnat; but the rings lay 
cloſer to each other in the fleſh particles of a whale, than in 
thoſe of a gnat; and the fleſh particles, or fibres of a gnat. 
were as thick as thoſe of a whale: From the ſaid obſervations 
one may more firmly conclude, that when the muſcles: are 
ſtretched out, the fleſhy particles have no wrinkles ; and that 
when they lie in their natural poſition, then the fleſh particles 
have wrinkles z M. Leewenboeck was exceedingly ſurpriſed at 
theſe his obſervations, having always 12 that the fleſh 


particles of very large animals conſiſt of 
_ than others. In theſe diſcoveries it was very remark- 
le, that each of the above-mentioned long fleſhy particles ap- 
pared to him, as if they were wrapped about with a little thin 
membrane, which he obſerved in 1000 ſeveral places; and the 
more eafily, becauſe, as the fleſh particles grew dryer, theſe 
ine ſkins, or membranes were ſeparated from them: The above- 
mentioned captain told M. Leewenhoeck, that the. whale has 
three diſtin ſkins 3 the uppermoſt of which is very thin, and 
the next to that as ſoft as velvet, but the third and undermoſt is 
{thick ſbin, called the Swerd, and reſembles a hog's ſkin ; ſoon 
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after the ſaid captain gave M. Leewenþoeck a little piece of the 
firſt ſkin, which he {aid was eafily ſeparated from the ſecond, it 
was no thicker than a leaf of writing paper ; having viewed that 
ſkin thro? a microſcope, M. Leewenhoeck judged it to be com- 
poſed of ſuch flattiſh particles, as he could call by no other 
name than that of little ſcales, and which were no bigger than 
the little ſcales, of which the human. ſcurf ſkin is compoled 
but whereas the ſcales of our ſkin are very eaſily ſeparated, — 
eſpecially the is pre ſcales, which are often thed or caſt, 
thoſe of the ſkin of the whale are firmly united together: When 
he came to confider the aforeſaid ſkin, with regard to its thick. 
neſs, he judged it to be compoſed of no leis than four king, 
lying upon each other; but upon viewing it more nicely, he dif- 
covered, that there were at leaſt 20 ſkins upon each other; all 
which were compoſed of little ſcales, and of exceeding {mall 
particles, that lay ſcattered under thoſe ſcales ; but as carefully 
as he examined the ſaid ſkin, he could not diſcover therein the 
leaſt fibres, or veſſels. From theſe obſervations he concluded, 
that the aforeſaid uppermoſt ſkin was ſeparated of itlelf from the 
reſt, which the captain alſo confirmed, adding moreover, that he 
gave but one cut, or lit in the uppermoſt ſkin, and that they 
twiſting it about a round ſtick of wood, it came very eaſily of 
from the ſecond fkin : In ſeveral of his obſervations M. Zeewen- 
hoeck diſcovered a great many ſalt particles, moſt of them of the 
colour of aſhes, ſhut up in the outer ſkin, which he Rparated 
therefrom by rain water; theſe ſalt particles were twice as long 
as thick, having each of them four right angles; they lay coa- 
gulated in a very clear thin liquor, which did not evaporate, nor 
melt away in rainy weather; whence he concluded, that they 
were nothing but common fea ſalt: Moreover, he obſerved 2 62 
Treat many very {mall ſalt particles, about as long as the former, Wl bo- 
bo exceeding ſlender, M. Leewenhoeck allo procured a piece of Bill that 


. 


the ſecond ſkin of a whale, about as broad as his hand, and ir, 

black as pitch, with four or five protuberances, or bumps on of - 
about as bs as the third part of a pea, occaſioned by the bitiſ nm 
of the lice, of which there were great numbers upon the whales by 
body; this {kin was dried hard, and almoſt half an inch thick; Who, 
but it was nor ſtrong, becauſe there were no veſſels, or finewy WM vba 
fibres, running thro* each other, as in the ſkins of beaſts, and M. 


common fiſh ; only there were ſome {mall fibres, whereby it was 
joined a little to the ſkin that lay underneath, and which paſled 
as it were, in a right line to the uppermoſt ſuperfic ies of «he 


kin; thele ſtrings, or fibres lay ſo cloſe to each other, that there 
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44s not above the breadth of two, or three hairs between them; 
they were tranſparent, or whitiſh, and in one of them he could 
liſcover a blood-veſlel ; the undermoſt, or third skin was whitiſh 
nd fo ſtrong withal, that he concluded, in caſe the harping 
ron was ſtruck ſo deep into the whale, as that the beard or 
woks thereof ſhould penetrate into the ſaid white, or third 
kin, it would keep its hold; but if it went no farther than the 
wack sk in, it would eaſily be torn out: After all his endeavours 
te could not diſcover the parts of the aforeſaid black skin; for 
zhen he cut it very thin, Judged it to be full of a great many 
mall pores, or openings, and that upon this account it was not 
þ heavy, as he ſuppoſed a cloſe folid body ſhould be ; and he 
t therein little black ſpots, ſtanding fo near each other, that 
me could hardly thruſt in a hair between them, and theſe ſpots 
xere the cauſe of its being lighter ; thus he alſo obſerved in ſe- 
jeral places of the skins of beaſts, between the parts, whereof 
he skin conſiſts, a great __ little globules, which he found'to 
e fat; but in the aforeſaid skin he could dilcoyer no fat, which 
emed very ſtrange to him, becauſe whales have commonly, 10, 
14 15, or more inches thick of fat (which is called bacon) under 
the third skin: Moreover, M. Zeewenhoeck obſerved, that the 
black skin was clammy, or glutinous, when wet; whence he 
ancluded, that a very good glue might be extracted from it. 
From the black skin, and black blood of a whale, M. Tee- 
ren hoeck was led to conſider the black blood of a ſalmon ; and 
ir ſuppoſed, that the redneſs of the fleſh of that animal, was 
mly occaſioned by the blacknels of its blood; and that in like 
manner the blackneſs of whale's fleſh was owing to the ſame 
auſe; hence he began to conſider, whether the blackneſs of the 
bunes Nigro's might not likewiſe proceed from their black 
ood ; and whether alſo their fleſh might not be blacker than 
that of white men: Now fince we ſee that the particles of fleſh, 
lt, and little membranes of a whale, are no bigger than thoſe 
of an ox, and that the bulk of animals only depends on the 
mmber, or quantity of their parts, we ma ably conceive, 
why the Auimalcula in ſemitie maſculino of a whale, are not 
bigger than thoſe in common quadrupeds: As to the fat of a 
whale, called bacon, and from which the train oil & boiled, 
M. Leexwenboeck found the parts as fluid, as thoſe of the fat of 
mer fiſh; for he had often viewed with a microſcope the fat of 
neel, and it was an agreeable fight to obſerve the globular par- 
icles, which lay comprefled as it were, in each other, but this 
pealure was tranſitory by reaſon of the fluidity of thoſe parts. 
| Obſer- 
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Obſervations in a Fourney thro Italy in 103; by Dy. 1 
22 Phil. Tranſ. Ne 334. p. 447. Tranſlated 5 
te Latin, | 


H O' Zeghorn (ſituated in a plain on the fea ſhore, yi 
high mountains on each fide) be not very large, yet it 
_ a neat trading town, and well fortified ; the air is not very whole 
ſome, and double Tertians, which are here of difficult 
arc frequent : 222 is but a few miles off from Leg born; i 
road is very pleaſant, thro a champaign fertile country, with { 
veral intermediate groves of oak, holm, cork and myrtle trees 
Piſa was formerly a common-wealth, and a neat city, but n 
the ſecond in order, and ſubject to the Grand Duke of Tuſe 
it has loſt much of its priſtine magnificence, and of the numbe 
of its inhabitants; the univerſity here was formerly more famo 
than it is now; it has four colleges ; the firſt called di Sapienz 
the ſecond di Ferdinando, built by Ferdinand I. Grand Du 
of Tuſcany in 1595, on that ſpot of ground where ſtood th 
houſe of the celebrated lawyer Barrhobus, as the inſcriptio 
Jhews ; the third Yuteano, from Puteus a biſhop, and erected 
1605: The famous botanic garden at Piſa was founded by Co 
mus I. Grand Duke of Tuſcany in 1547, ſeven years after th 
of Padua; and Lucas Ghinus, according to Caſtellus in Opt 
Med. was the firſt botanic profeflor, to whom ſucceeded tha 
prince of botaniſts, Andreas Cxſalpinus; Fo. Antonius 3 
maldus (the anagram of Ovidius Montalbanus) in his Bibi 
tbeca Botantca mentions the ſaid Lucas Ghinus, as the ff 
founder of public college gardens ; the houſe adjoining to t 
garden, wherein are kept a great many rarities both natural a 
artificial, was founded by Ferdinand I. in 1695, as appears | 
an inſcription on the gate; in the court before you come tot! 
gardens, a great many whale-bones are ranged; and in the q 
per part there is a repoſitory for natural and artificial curioſti 
diſpoſed in very good order, 

n the portico of the garden, are hung up the effigies of (4 
ſalpinus, Cluſius, Caſaubon, Matthiolus, Pona, &c. In 
_ rooms there is a large pneumatic engine, with ſome olle 
philoſophical inſtruments, as alfo furnaces with a chemical A 

paratus; the garden itſelf is pretty fpacious, but kept in no x 
quiſite order, containg 1500 different ſpecies of herbs, but g 
nerally ranged in no certain manner: The aqueduct at 7% 
which conveys water to the city for the ſpace of five Halit 
miles, is old and ruirous; It is to be obſerved of the * 
C311 


RovAIL SOCIETY. 457 


clining tower at Pi ſa, that its foundation on that fide, where it 
inclines, did at, or ſoon after its being built, fink down ; and 
hence, contrary to the intention of the architect, this tower ac- 
quired that inclination, ſo much talked of, and this plainly ap- 
pears to the naked | 
The road from Piſa to Lucca, is firſt thro' a fertile plain, and 
the fields being ſurrounded with mulberry, laurel, poplar, fig- 
trees, c. and vines, renders it very agreeable ; afterwards yu 
croſs the mountain of St. Julian (famous for — which tho? 
high and rocky, yet yields ſome rare plants. At the foot of this 
mountain the juriſdiction of the republic of Lucca begins, 
where olive trees grow, which, are ſaid to yield the beſt X as 
alſo che ſnut, arbute, and turpentine trees, loaded with ripe fruit; 
and at length a fertile plain begins to open, abounding in vines 
as far as Lucca, the metropolis of this republic, where nothing 
occurred in particular, relating either to phyſic, or natural hiſ- 
tory ; only he obſerved in this territory, as he had alſo in 2 
cam, a great many fields fown with the common white lupines, 
which they boil and eat; befides vetches, millet, ſorg-fſeed and 
_ in other fields, partly for the uſe of man, and partly for 
ding pidgeons, and other birds: From hence thro' Piſtonia 
you direct your courſe to Florence; and here in this large and 
neat = a thouſand curioſities, recounted by others, but more 
eſpecially in a book, entitled Riſtretto delle Coſe pin notabili 
della Cittd di Firenze; the moſt remarkable are the repoſitory 
or cabinet of the Grand Duke, called Galeria, where there 18 
the greateſt collection of the moſt valuable curioſities in art; and 
the wy. chapel of San Lorenzo, defigned for the burying- 
place of the Grand Dukes of Tuſcany; to which you may add 
the Grand Duke's gardens : 'The greateſt ornaments of Florence 
a that time were the celebrated Bellini and Magliabechi; the 
former chief phyſician to the Grand Duke, and well ſkilled in 
de eſpecially the theory, as the ſeveral works he has pub- 
hed do abundantly teſtify ; and tho' a very great man in other 
reſpects, yet not ſo ſucceſsful in practice, a thing that has been 
den obſerved of others: He received Dr. Breyntus with greater 
frankneſs than he uſually did others; he was of a low ſtature, 
then about 60, and broken with a complication of diſeaſes, and 
had a cataract for five years on his left eye: In a converſation 
Dr. Brepnius had with him on various ſubjects in phyſic, he 
#irmed, that there was nothing in medicine, but what might be 
bund out by genius, and application fince every thing is per- 
brmed by mechanical laws, excepting the figures of the mi- 
1 M m m nuteſt 


' ricum, ſuffruticum, ſtirpium, & pluremarum plantaram tam in. 


-- emitantibus pinxit, & celebrium Botanicorum Nominibus diſ- 
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nuteſt particles and elements; and that this was the reaſon, hy 
phyſic would never arrive to perfection; he informed the Dr. 
that the Teruzzs waters, ſo much cried up in curing dyſenteries, 
was a ſpring near Piſtonia, which contained a common, or ſe 
{alt, and had a purgative quality; hence fea ſalt diſſolved in 
fountain water was ſometimes given poor people with the like, 
tho' not always equal ſucceſs: He ſaid, he had writ a great deal, 
which perhaps would never fee the light; For ſome years he had 
applied himſelf to muſick and poetry, which he ſaid he liked 
exceedingly, being diſtracted with continual meditations, The 
other famous perſon was Magliabechi, library ' keeper to the 
Grand Duke, and his brother the Cardinal; a man of vaſt ac- 
quaintance with books, and by the Grand Duke delervedly called 
his living library; amongſt phyſical books, as alſo books of na- 
tural hiitors;, of which there were a great many, the moſt te. 
markable was a thick volume, containing lively figures of plants, 
repreſented in their native colours, with their names 1n many 
ſcript, entitled; Viridarium Botanicum, in quo Arborum, fru. 


digenarum, quam exoticarum ſpecies, lætè virentes perennantur, 
quas e diverſis locis collegit & delineavit, coloribus naturan 


tinxit Joſephus Baldius, Medicus, Phyſicus, Civis Florentinus 
Academicus Apatiſta r650, As to libraries, that of San I 
rerz0, ſo called from the adjoining church of the ſame name, 1s 
not the leaſt conſiderable ; being no leſs famous for its curious 
architecture, which it owes to the celebrated Michael 1 
Sonaroti, than for valuable MSS. (of which it chiefly conſiſts) 
in all faculties ; and each of them chained down, as in the Zod- 
leian library at Oxford: Amongſt phyſical pieces, what ſeemed 
moſt remarkable to the Dr. was, an old MS. in Folio, done 
upon parchment, with figures drawn to the life, particularly x- 5 
lating to luxations, with the following title; Chirurgia Hippo. 
cratts, Galens, Oribaſii, Heliodori, Aſclepiadis Bithynii, A. 
chigenis, Dioclis, Amyntæ, Apollonii Ther, Nymphodors, Rif 
Epheſii, Apollonii Otienſis, Sorani, Pauli AÆginetæ, Palladit 
This MS was tranſcribed, as Magliabechi "red the Dr. by 
Facobys Tollius, after whoſe death it came into the hands af 
Hainius profeſſor of Duysburg, who deſigned to publiſh it; 
here is alſo a MS of Dioſcorides, written on paper, which ye 
{cems not to be very old. | | 

In the hoſpital of St. Mary, which is ſaid to be the largeſt 
Valy, if not in all Europe, a vaſt number of fick are well taken 
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care of: In the Grand Duke's chemical laboratory, which the 
Tralians call Fonderia del Grand Duca, there are a great many 
chemical preparations, with furnaces and other implements; 
here the Dr..obſerved the method of making the various ſorts of 
eflences; which are in ſo great repute over all Europe, and com- 
monly called E ezia di Bergamotte, Cedro, &c. They are 
obtained by diſtillation (different from the manner uſed at Nome, 
which is by expreſſion) from rinds, only adding common water; 
from which after diſtillation the oil that floats a top, and called 
the eſſence, is ſeparated z here alſo are diſtilled odoriferous wa- 
ters, made from flowers, without putting any water to them, and 
theſe are very good; befides this laboratory, there is the Grand 
Duke's Pharmacopesa ; where the Dr. ſaw amongſt other rari- 
ties, ſome monſtrous Fætus's preſerved in ſpirits of wine; as a 
hare with eight feet, a puppy with two heads, and another with 
only one eye in the forehead, c. What makes the diſgrace of 
this neat city is, that moſt of their houſes, as alſo ſome of their 
palaces have paper windows; but this more frequently at Piſa 
and Lucca. On the zoth of October he ſet out for Rome, and 
in his way thither, paſſed thro' Siena, famous for the purity of 
the Talian tongue, and afterwards he croſſed the high mountain 
Radicofans, at the foot of which begins the Papal juriſdiiction: 
Bolſeng is a town ſituated on a lake of the ſame name, to the 
left hand of which the high road paſſes near an oak wood; the 
trees here are lower than ordinary ; and loaded with the larger 
galls, and full of the Pillulæ capillatæ C. B. but more juſtly, ac- 
cording to Lobelius excrementum ſpongioſum & muſcoſum Bede- 
guaris effigie : The Qxercus calyce echinato, g/ande majore C. B. 
1s alſo frequent here; the mountains are rocky, ii. ſeveral places 
conſiſting of a ſort of marble called Baſa/tes, and cut out into a 

reat many caverns, and -grotto's : Monte- Jiaſconi is famous for 
the beſt muſcadine wines, and the. ſepulchral inſcription Eſſ, 
Eft, Eft, for which ſee Miſſon dans ſon voyage d Italie; 
where it is to be obſerved ; tho' he finds fault with others. upon 
this account, that he himſelf has miſtaken the inſcription, 


which runs thus; 


EST EST EST PPR NIUM 
EST HIC JO. DE UC. D. 
MEUS MORTUS EST. 


Oa this road, Viterbo is the largeſt and moſt remarkable 


town next to Siena, and ſubject to the Pope; on the right, at 
Mm m 3 | about 
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je, but which remain unpubliſhed, amongſt the MSS in the 
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about a mile's diſtance, there are hot mineral waters called ,. 


 licants, bubbling or boiling ſprings; they riſe in a declivity, in 


a whitiſh, dry, and as it were, calcarious foil, and they ſoon 
diſcover themfelves by their ſulphureous ſmelt and ſmoke ; they 
alſo taſte ſomewhat ſulphureous and brackiſh ; the chief or 
primary ſprings are ſituated on a ſomewhat _ ground, and 
conſiſting of Nera! ſtreams bubbling out of the earth, are fur. 
rounded with a low ſtone-wall of an heptagonal form; and 
nearly as large as the King's Bath at Bath, in England; on one 
fide of the wall is cut in ſtone the following infcription. 


D. O. M. 
Ars Ortulanorum 
fecit A. D. MDC. 


( 
| { 
This water is very hot, ſo as to ſcald the hand, if held any WM | 
time therein, and ſoon harden eggs; from theſe primary ſprings f 
ariſe four ſtreams with a {wift current, that furniſh the adjoi i 
ſecundary ſprings, whoſe warmth is much abated; the bottom af t 
the rivulets or un is rocky, and whitiſh from the calcarious 
ſediment of the vater, in which it abounds, as 7 the 
ſtalks of hemp be ing all covered over with a like and cal- 
carious cruſt; this concreted ſediment is in ſeveral places of 8 
greeniſh colour, which it alſo communicates to the watet᷑: Theſe 
waters ſeemed to be almoſt quite neglected, which was not a 
little ſurpriſing to Dr. Breyniusz tho he would not adviſe the 
taking them internally, by reaſon of the great quantity of cal- 
carious particles they contain; "moreover the inhabitants are 
wont to ſteep their hemp in thele ſecundary ſprings. 


Some Remarks on the Parchment M S. in San Lorenzo J.ibrary 
at Florence; mentioned in the preceeding Obſervattons; by 
NM. Schelhammer. Phil. Tranſ. Ne 334 p. 459. Tyunſlated 
from the Latin. 

—— to Conringius, we have no writers on ſurgery among 

the ancients, excepting Hippocrates, Galen and C.:Celſus. WM * 

Vide Herm. Conringii Introd. in Artem Medicam. cap. xll. 

401. W þ 
a But if we may credit M. Spon, famous for his ſkill both in . 
ſurgery and antiquity, there are a great many authors on the ſub- . li 


Grand Duke of Tyſcany's library; for, in his Trinerary, ſpeaking ur 


of the curioſities of Florence, he expreſſes himſelf to the follow- WM ti 
ing 
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in ſe; * I ſhall mention another MS, telating to the art L 
0 . el wy bel and which is the only one —— as far as 1 
now, in all the libraries in Eurnpe; it is a huge Greek vo- 
ume, containing the ſurgery of the ancients ; wiz. of H; 
i crates, Galen, Aſclepiades, Bithynus,. mus, Arc higener, 
« Nymphodorns, Hehodorus, , Taiocles, Rufus Epheſus, and 
« Apoltodorus &i enſis, in which piece ate to be {ten figures 
drawn upon parchment, that repreſent the method of reducing. 
luxated bones; there is ſometimes metition made in Plims 
t works of Apollodorus Cytienſis as well as of Aſclepiudes, Apol- 
jonius and Diocles; and Archigenes is no uncommon name in 
Galen; but their entire works are found no where; and the 
i names of Sit ynus, Nymphodorus, and  Heliodorns: are ſcarce 
known to us.” Indeed, if all this were true, as M. Sen repre- 
ſents it, it would. be no ſmall detriment to ſurgery, that ſo excel- 
lent a work ſhould be conſigned to oblivion 3 which muſt neceſ- 
ſuily contain very curious and thoſe very uſeful obſervations z for, 
it is both conſonant, to reaſon, and the thing ſpeaks of itſelf, chat 
there were a greater number of juſt, obſervations made in thoſe. 
ancient times, when ſurgery flouriſhed among the ſons of phy fick, 
than can poſſibly be expected in our days from operators, gene · 
rally unlearned and unſkilled in anatomy: But M. Spon. ſtems to 
have been impoſed on by his too curtory and haſty ſurvey ; for 
upon & helbammer's conſulting Meibominus,. the moſt ſagacious 
inquirer into medical antiquities, and who being a great while 
at Florenge, had acceſs to the Grand Duke's library ; he returned 
the following | anſwer; I know the book very well, fays he, 
' which a certain phyſician Nzceras, but of what age I Know not, 
collected from the ancient ſurgeons z and while I was at Florence, 
had acceſs to it, being in the 74th ſhelf, and I tranſcribed a 
' great deal out of it; yet the fame collection is extant, not onl 
in the library at Florence, as M. $pon. imagines, but likewiſe 
ein the King of France's library; nor have all the things con- 
' tained there in been unpubliſhed, nor are they all of the ſame 
' conſequence, much leſs are their authors unknown: I found 
therein ſome entice books, and on'y ſome {mall fragments of 
' others; I ſhall {ay nothing of the works of Hippocrates, Galen, 
' Oribafius, P. Agineta, Ruffus Epbeſius, and Palladius, 
' which are otherwiſe well known and have been already pub- 
liſhed ; 1 ſhall only ſay ſomething of Birhynus, Nymphodorus, 
and Heliodorus, becauſe M. Spon takes the ir names to be almoſt 
unknown; which may be very true of Birhynus, who is an au- 
'thor of M. Spon's imagination; the fragments in that book 
are 
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are thoſe of Aſclepiades of Bithynia, or Pruſienſis, of whom 
« there is ſo often mention made in Pliny and Galen, and of whom 
M. Spon makes two, viz. Aſclepiades and Bithynus ; and with 
© the fame reaſon, he might have made two diſtinct authors of 
Rufus and Epheſius; Heliodorus is mentioned by Ægineta 
© and Oribaſius, who commend his chirurgical Works; and Nyy. 
« phodorus might be known from Celſus, Galen and 5 
and Vidus Vidius had then tranſlated and publiſhed Heliodorus, 
* of whoſe piece on fractures there are xi chapters extant in this 


© collection. 


Ob/ervations in natural Hiſtory in Wales 1696 and 1697: 
a Lhwyd. Phil. Tranſ. Ne 334. p. 463. 92 


1 Snowden hills Mr. Lhuyd met with little or nothing, 
befides what is in Mr. Ray's ſynopſis; only he found the 
little bulb plentifully in lower : He diligently ſearched in the 
mountains of Ga -( 77 qt for figured ſtones, but met with 
none, excepting cubical marchafites and cryſtals; whereof he 
found one about _ inches Jong, and thicker than his wriſt, and 
the greateſt part of it as v. as glats, but opaque towards 
the root, like white marble; he met with ſome ſmall ones of the 
colour of a topaz ; and he was informed that others were purely 
amethyſtine, found in the valley of Nant Pharanteon: Mr. Lhwyd 
finds, that the old Britons (for want of more precious ſtones) 
made themſelves beads of opaque, or marble cryſtal ; for he 
had one given him, cut like a ballot, and perforated, which was 
found in 1 Mr. Lhwyd was at a loſs to kno, 
whether thoſe tranſparent ſtones (mentioned by Dr. Plot, and 
Dr. Liſter, Phil. Tranſ. N“ 2or.) by the name of Ombrie, &, 
are naturally ſo formed; he bad one given him (ſet in copper with 
a little handle to it) by the name of Das Owen Ky veiliog, ie. 
Owen of Kyveiliog's jewel; fo called, becauſe found in an old 
crig. or barrow, near the place where he lived. Sir Wilkian 
Williams had ſeveral WVelſþ MSS. but no dictionary; chiefly 
modern copies out of Hengwrt ſtudy in Meirionydþſpire ; ind 
Mr. Lhwyd took a catalogue of all the ancient M SS. it contains; 
among others are the works of Talieſyn, Anewryn Gwawdydh, 
Myrdbyn ab Moruryn, and Kygodio Elaeth, who lived in the 
fifth and ſixth centuries (but the ſmall MS. containing them all, 
ſeems to have been copied about 500 years ago) as allo of ſeveral 
others valuable in their kind: In Wales they have neither the 
ex nor Rupicapra, nor any other goat but the common fort; 


the park deer is in Melſb called Geivr Danas ; the former — 
Zar. 
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ſigniſies goats, but whether the latter denote Daniſb (as if deer 
had come from Denmark) or ſomewhat elſe, is unknown : The 
lakes tho' very numerous, yield no other fiſh befides trout and 
cel, and Torgoch and Gwiniad, i. e. Shelly and Charre; a ſiſher- 
man aſſured Mr. Zhwyd, that in a lake called Zhyn y Con near 
Than Berys, he had ſeveral times caught monocular trouts, 
whole heads were always ſomewhat diſtorted or awry; they far- 
ther aſſured him, that the higheſt lakes of Snowdon, viz. Phyn- 
non Urich and Phynnon Las, yield no fiſh at all, and that the 
trouts of the other lakes differ much in colour. There is nei- 
ther ſulphur, nor pumice-ſtone on the tops of the mountains, nor 
any other thing, that ſhould ſeem to be the effects of vulcano's 
what ſeemed to him moſt ſurpriing, were waſte confuſed heaps 
of ſtones, and to appearance fragments of rocks, ſtanding on the 
ſurface of the earth, not only in wide plains, but alſo on the 
ſummits of the higheſt mountains: He never obſerved any lake or 
ſpring on the ſummit of a hill; it is true that on the tops of 
— hills, where formerly ſtood caſtles or forts, certain wells are 
ſeen, called in Welſp Pydeww, a word of the ſame ſigniſication, as 
well as ſound with the Latin Puteus; but no water runs out of 
them, and ſeyeral of them he found quite dry, The grey game 
(as it is termed) ſeems to be the — of the black, which th 

call Gryg-tetr, i. e. Gallinæ ericetorum; the red game they call 
ieir y mynydh, i. e. Gallinule montane; becauſe in Wales they 
keep to the higheſt hills, in Welſp banneu, eſpecially if heathy. 
In May 1696, there came into Cardiganſbire two ſtrange bi 

(as he conjectures by the deſcription given of them) of the aqua- 
tic fiſſiped tribe; they were ſaid to be almoſt two yards tall, and 
of a whitiſh colour, with the tips of their wings dark; Mr. Lhwyd 
took them to be ſome ſort of exotic crane: About two years be- 
fore, there came a flock of birds, upwards of 100, to. a hemp- 
yard, at a place called Lhan Ohewi Velfrey in Pembrokeſhire, 
and in one afternoon deſtroyed all the hemp-ſeed ; they were 
about as big, or little leſs than black-birds, with bills more 
ſtubbed, and bigger than that of a bull-finch z Mr. Zhwyd ſuſ- 
pects theſe to have been Virginia nightingales ; they were ex- 
ceeding tame, or at leaſt ſo intent on their food, that being driven 
from their places, they would not remove above two or three 
yards; the cocks were of a deep ſcarlet colour, without any diſ- 
cernible diftinCtion in the feathers of their wings, excepting that 
the tail, and lower part of the belly were a little paler ; the hen 
had a loyely ſcarlet breaſt, and her head and back were grey. 


Mr - 
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Mr. Zhwyd diſcovered ſome new ſpecies of Gloſſopetre, and 
Siliquaſtra (the ſirſt Johrbyodontes, he ſuppoſes, that ever were 
obſerved in Wales) on the top of a high mountain, called Blorens, 
vear Aber Gavenni; the Siliquaſtra were generally ſmaller than 
thoſe he had obſerved in other countries; he found one Ginſſope 
tra pretty large, but the reſt were very ſmall, all black or atre. 
rubent; the tame place alſo afforded ſome variety of ſoſſil ſhells, 
and a great number of Cuthberi's beads, which were very ſmall 
in compariſon of thoſe found throughout the north of Zyglang, 
he likewiſe found there a large teſtaceous body, not to be com- 
pared, as to its ſhape, with any ſort of ſhell hitherto deſcribed ; 
together with ſome emboſſed repreſentations of pieces of the ſke. 
letons of eels, or ſome ſmaller fiſh : All theſe were in lime-ſtone; 
but advancing about three miles farther into Zrecknockſarere, at 
a place called Zhan Elbi, he examined ſome coal and iron 
mines there; their coal-works were not - pits, ſunk like draw. 
wells, but large inroads made into the fide of the hill, fo that 
three or four horſemen might ride in a-breaſt ; the top is ſappor. 
ted with pillars ſet up at certain n they make bo 
by-lanes, as in other pits, according as vein requires; the 
flate above this coal afforded only ſtalk. of plants; cloſe by the 
Pit he found a valuable curioſity ; viz. a ſtone in ſubſtance like 
thoſe they make lime of, of a compreſſed cylindrical form, and 
cut off even, at each end, as it were, about eight inches long, 
and three inches broad; its ſuperficies was adorned with equi. 
diſtant dimples, reſembling Dr. Plot's Lepidotes, Hiſt. Oxford, 
c. v. g 55. and in each dimple a ſmall circle, and in the center 
of each circle a little ſtud, like a pin's head; this was the only 
curioſity of the kind he {aw, which is not referable to any thing 
either in the animal, or vegetable kingdom; amongſt the iron 
ores of the ſame hills he found ſome new ſpars, and ſeveral ſpe- 
cimens of ore, ſhot into a conſtant and regular figure, tho? not re- 
ductble to any animal or vegetable bodies: About five mites 
thence, at a place called Pont y Perl in this country (where, as 
alſo at Lan Eihi there are furnaces and forges) he found more 
coal and iron mines, and collected ſome repreſentations of the 


leaves of capillary plants on the iron ore, but found no branches: 


One major Hanbury of this Pont y Peel ſhewed Mr. Zhwyd an 
excellent invention of his own, for beating out hot iron (by the 
help of a rolling engine, moved by water) into as thin plates as 
tin; they cut their common tron-bars into pleces about two foot 
Jong, and heating them glowing hot, place them between theſe 
iron rollers, not a-crofs, but with their extremities lying * 
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ſame way with thoſe of the rollers; the rollers, moved with 
water, drive out theſe bars to ſuch thin x that their breadth, 
which was about four inches, becomes their length, being exten- 
ded to about four foot; and what before was the length of the 
bars, is now the breadth of the plates; with theſe plates he 
makes furnaces, pots, kettles, ſauce- pans, c. At Pont y Paul 
they had on the fixth of Zune, an extraordinary ſhower of hail, 
which extended about a mile, and laſted near half an hour; it 
beat down all the beans and wheat within that compaſs ; ſome of 
the hail-ſtones were eight inches about, and their figure irregular, 
keveral of them being compounded; + | 


An Experiment ſhewing the Angle requiſite to ſuſpend a Drop 


of Oil of Oranges, at certain Stations, between two glaſs 
Planes, placed in the Form of a Wedge; by Mr. Francis 
Hauksbee. Phil. Tranſ. No 334. p. 473, | 


M* Hauksbee procured two glaſs planes, that meaſured a 
rad ius of 20 inches each, their breadth about three inches, 
the lower plane was placed with its ſurface parallel to the center 
of its axis, and parallel to the horizon; thus the planes, being 
rery clean, were rubbed with a clean linen cloth, dipped in oil of 
oranges ; afterwards a drop or two of the ſame oil being let fall on 
the lower plane near the axis, the other plane was laid upon it; 
which as — as it touched the oil, this latter ſpread itſelf conſi- 
derably between both their ſurfaces; then the upper plane being 
raifed a little at the ſame extremity by a ſcrew, the oil immedi- 
rely attracted itſelf into a body, forming a globule contiguous 
to both ſurfaces and began to move forwards towards the extre- 
mities in contact; when it had arrived to two incnes from the 
axis, an elevation of 15 minutes at the contingent exttemities 
topped its progreſs, and it remained there without moving any 
wy: Then letting the planes fall again, the drop moved for- 
wards, till it came to four inches from the center; and then an 
levation of 25 minutes was requiſite to fix it; at fix inches it 
rquired an angle of 35 minutes; at eight inches, of 45 minutes; 
10 inches, a whole degree; at 12 inches from the axis, the 
tlevation was one degree and 45 minutes; and fo on, at the ſe- 
feral ſtations, as in the following table: This after ſeveral trials 
e takes to be the moſt correct, tho' the others ſucceeded very 
(tle different from the ſame; it is to be obſerved, that when the 
gobule, or drop had arrived to near 17 inches on the planes 
om their axis, it would become of an oval form; and as it aſ- 
ended higher, fo would its figure become more and more oblong z 


Vor. V. 12. N n nl ; and 
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and unleſs the drop were ſmall, upon ſuch an elevation of the 

lanes, as was requiſite at ſuch a progreſs of the drop, 1t would 
be arted, ſome of it deſcending, and the reſt of it running up 
to the top at once; but a drop that ſeparated thereabouts, he 
found that the remaining part thereof at 18 inches, would bear 
an angle of elevation, equal to 22 degrees to ballance its weight; 
higher than that he could not obſerve: The planes were ſepara. 
ted at their axis about the ſixteenth of an inch: Mr. Hauksbee 
found but little difference, as to the experiment, between ſmall 
and larger drops of oil: The angles a quadrant, 
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marked on paper of near 20 inches radius, divided into degrees 
and quarters. . 
Diſtance in Angle of 
inches from elevation. 
the axis. 
D. M. ( 
2 O 15 
4 O 25 
6 © 35 , 
8 o 45 
10 I Oo 
12 1 45 
14 2 45 
15 4 oo g . 
16 6 oo | 
I7 10 OO 
| 18 22 00 
An Account ef the Eruption of à burning Spring az Broſeley, M * 
in Shropſhire; y Mr. Hopton. Phil. Tranſ. N* 334. 
P-. 475 . Pn x 
; 1 June 1711, at Broſely near Wenlock in Shrof- 0 
ſbi re, (about two nights after a remarkable day of thunder) 


there was heard a terrible noiſe in the night, which awaked {&- 
veral people; who coming to a boggy place under a little hill 
about 200 yards off the river Severn, perceived a mighty rum- 
bling and ſhaking in the earth, and a little boiling of water thro 
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the graſs; upon digging up ſome part of the earth, the water | 
flew up immediately to a conſiderable height, and was ſet on fir , 
by a lighted candle: To prevent the ſpring being deſtroyed an , 
iron ciſtern was placed round it, with a cover upon it, to be i 
locked down, and a hole in the middle, thro' which one wig p 
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ſee the water; if you put a lighted candle, or any thing of fire 
to this hole, the water immediately takes fire, and burns like 
ſpirits of wine, and continues ſo to do, as Jong as you keep the 
ur from it; but by taking up the cover of the ciſtern, it quickly 
goes out; the heat of this much exceeds that of any fire 
Mr. Hopron ever ſaw, and ſeems to have more than ordinary 
kercenels. in it: Some people after they have ſet the water on 
fire, have put a kettle of water over the ciſtern, in which green 
peaſe, or a joint of meat are much ſooner boiled, than over any 
artificial fire; if green boughs, or any other thing, that will 
burn be put upon it, it preſently conſumes them to aſhes: 'The 
water of itſelf is as cold, as any water Mr. Hopton ever felt ; and 
what is remarkable, as ſoon as ever the fire 1s out, 1f you put 
your hands into it, it feels as cold as if there had been no ſuch 
thing as fire near it. 


0bſerwari ons on the 1 Trees in Dagenham, and 


other Marſbes bordering on the Thames; by Mr. Derham. 
Phil. Tranſ. Ne 335. p. 478. 


3 HERE happened an inundation at Dagenham and Ha- 
vering marſhes in Eſſex, by a breach in the Thames wall 
on an extraordinary high tide; and by means of the great violence 
of the water, a large channel was torn up, 100 yards wide, and 
20 foot deep in ſome places, in ſome more, in ſome leſs; by 
which means a great number of trees were laid bare, that had 
been buried there for ſeveral ages before; they were all of one 
fort, excepting only one, which was plainly a large oak, with 
the greateſt part of its bark on, and ſome of its head and roots; 
the reſt of the trees were ſuppoſed to be yew, from the hardneſs, 
toughneſs and weight of the wood, tho there be no yew growing 
any where thereabouts; and it ſeemed ſurpriſing to Mr. Derhanm 
that yew ſhould grow in ſuch vaſt quantities, in ſuch a ſoil, and 
ſo near the brackiſh waters; ſome took it to be horn-beam, which 
grows plentifully in the higher lands, tho' never ſeen in watry 
e ; but Mr. Derham rather inclines to the opinion of its 
ing alder, (which grows plentifully by our freſh water brooks) 
the grain of the wood, and the manner in which the boughs 
grow, c. reſembling that of alder much more than horn-beam : 
By lying fo long under ground, the trees became black and hard, 
and their fibres ſo tough, that one might as eafily break a wire 
of the ſame ſize, as any of them; they maintain this toughneſs 
if the wood be kept dry; but by drying the trees become crack'd, 
and very flawy within, byt outwardly look found, and with dif- 
Nun 2 ſculty 
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ficulty yield to wedges; but thoſe lying in the marſhes, which 
are covered every flood, and Jaid bare every ebb, become in: a 
ſhort time very rotten : Mr. Derham doubts not, but theſe trees 

rew in the place where they now lie, and that in vaſt numbers; 

r they lay fo thick upon, or near each other, that in ſeveral 
Places he could ſtep from one to the other; and he thinks it not 
improbable, that not only theſe marſhes, (which aye about 1000 
acres) are ſtored with theſe ſubterraneous trees, but Iikewiſe all the 
marſhes along the river fide, for ſeveral miles; for thele trees are 
found all along the Thames, over againſt Rainham, Wennington, 
Purfieet, &c. and in the breach that happened at Weſt Thorrock, 
about 2 1 years ago, they were waſhed out in as great numbers, 
and of the ſame kind of wood, as thoſe found in Dagenbam and 
Havering levels: Theſe laſt are of different ſizes; ſome upwards 
of a foot in diameter, and ſome leſs; Mr. Derbam ſau two of 
the leſſer fort, ſtanding upright, in the ſame poſition wherein 
they grew; their tops Paſt 9 low water and their bottoms, at 
leaſt the bottom of the channel, at 16 foot depth; they could 
not be pulled out, and they ſeemed to be about two inches dia- 
meter in their trunk, with ſome of their boughs on: Moſt of the 
trees had their roots on, and ſeveral of them their boughs, and 
ſome a part of their bark; there was only one that he perceived 
had any marks of the ax; and its head had been lopped off: 
Mr. Derham ſaw all along the ſhores, as he paſſed the channel, 
that the water had torn up a vaſt many ſtumps of thoſe ſubterrane- 
ous trees, remaining in the very ſame poſition in which they grew, 
with their roots running, ſome downwards, others branching and 
ſpreading about in the earth, as trees that grow are commonly 
obſerved to do: Mr. Derham thought that ſome of theſe ſtumps 
had marks of the ax, and moſt of them were flat a-top, as if cut 
off at the ſurface of the earth; but being rotten and battered, he 
could not fully ſatisfy himſelf, whether the trees had been cut or 
broken off: The foil wherein they grew, was a black ouzy earth, 
full of reed-roots, on whoſe ſurface the trees lay proſtrate, and 
over them a covering of grey mould, of the ſame colour and con- 
ſiſtence with the dry mud, which the water leaves behind it at this 
day; this covering of grey earth is about ſeven or eight foot 
thick; in ſome — 12 foot or more, and in others leſs; at 


which depth the trees generally lie: What was next obſervable 


was the poſition, wherein the trees lay; which indeed was not 
regular, ſome lying one way and ſome another, and ſeveral of 
them a-croſs; only that in one or two places, they lay more 


regularly with their heads for the moſt part towards the north, 7 
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if they had been blown down by a ſoutherly wind; which exerts a 


retty ſtrong force on that ſhore, gt 

As to the age in which theſe trees were interred, it is hard to 
determine: Several are of opinion that they have lain in that 
ſubterraneous ſtate ever fince Noah's flood; but tho Mr. Der ham 
does not in the leaſt doubt, that at this day we have ſeveral 
remains of the ſpoils of that deluge, even on the higheſt moun- 
tains ; yet he rather inclines to think, that theſe trees are the 
ruins of ſome later age, by ſome extraordinary inundations of 
the Thames, or by ſome ſtorms, which blow ſharply on this 
ore; either way trees growing in ſo looſe a foil as theſe mani- 
kſtly grew in at that time might be ſoon rooted up and beat 
down; and as to extraordinary inundations of the Thames, 
there 1s at this day a mark, which if occaſioned by an inundation 
muſt have been that of a very prodigious one, beyond any ever 
known to have happened in that river ; to wit below a bed of 
ſhells, if not alſo a ſort of marle, lying croſs the highway, on 
the deſcent near Stiford-bridge, in going from ſouth Okendon,. at 
upwards of 50 or 60 yards diſtance, in the bottom of the valley 
there runs a brook that empties itſelf into the Thames at Purfleet 
about three miles from thence, and ebbs and flows as the Thames 
does, but not at any certain height, by reaſon of mills, that 
ſtand: thereon; but above a pretty high-water in the brook, 
Mr. Derhaw found the ſurface of the bed of ſhells to lie up- 
wards of 20 foot perpendicular; conſequently, if this bed of 
ſhells was re poſited in that place by an inundation of the Thames 
it muſt have been ſuch, as would have drowned a vaſt deal of 
the adjacent country, and ovyer-topped the trees by the river in 
Weſt Thorrock, Dagenham, and the other marſhes ; and proba- 
bly by that means have overturned them: Now had theſe trees 
been left there by the univerſal deluge, we ſhauld not find a bed 
of earth, wherein they grew, fo entire and undiſturbed, as it ma- 
nifeſtly is, a ſpongy, light, ouzy ſoil, full of reed- root; and, tho? 
Mr. Derham never tried it, he was perſwaded it was of much 
leſs ſpecific gravity than the layer over it; whereas he could from 
experiments affirm, that in three places, where he tried it, the 
Strata were in a ſurpriſing manner gradually ſpecifically heavier 
and heavier, the lower they lay. 

As to the manner how theſe trees came to be interred ; this he 
takes to be from the gradual encreaſe of the mud, which every 
tide the Thames left behind it: He preſumes, that theſe trees 
might have been thrown down, before the walls, or banks were 


made, that keep the Thames out of the marſhes, and then they 
were 
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were covered every tide; and by reaſon they lay thick, they 
would ſoon gather a great deal of the ſediment or mud; and 
aſter the ſaid walls were made, every breach in them, and inun- 
dation, would leave hehind it large quantities of ſediment, as 
Mr. Derham found in going over ſome of the marſhes, ſoon after 
this breach ; where he — the mud generally above his ſhoes, 
and in ſeveral places above his knees; and it is a practice amo 
us (of which there are divers inſtances) that — a brook 
would coſt more to ſtop it, than the overflown lands would coun- 
tervail, there to leave the lands to the mercy of the Thames; and 
theſe lands gradually growing higher and higher, by the additions 
of ſediment, will in time ſhut out the water of the river, all ex 
ting the bigheſt tides, and theſe lands they call faltings, when 
covered with graſs; or elſe they become reed-ground, Sc. That 
it was the ſediment, or mud of the Thames that buried theſe t 

is farther manifeſt from what is ſaid above, of the likeneſs of the 
ſoil over them, in all reſpects to the ſediment the river now let's 
fall, when dry; which may be obſerved to confiſt of ſeveral 
diſtinct layers; ſome two tenths of an inch thick, ſome 


leſs, and others ſcarce one thirtieth of an inch; all which 


ſeveral layers are, doubtleſs, the ſeveral quantities which each 
tide left behind it: This ſediment when dried by the ſun and 
wind, becomes tough and hard, and looks like a grey Lapis 
ſciſſilis, or ſlate, and diviſible into the ſeveral Laminæ or plates; 
and probably we might aſcribe the conformation of ſlate, mul- 
covy-glaſs, and other ſimilar laminated concretions, to a like 
work of nature, by an addition of new layers of ſuch petrifac- 
tions, and particles, as the fofli] is formed of: That the ſubter- 
raneous wood receives its blackneſs from vitriolic juices in the 
earth, appears by experiment; for Mr. Derhaw found that 
alder-wood, whether green, or old, becomes blackifh in a ſolu- 
tion of * yon, which is not only an argument, that the 
blackneſs of the wood is owing to vitriol, but alſo that the 
wood is alder, or ſome ſuch like wood, that will become black 
with vitriol; for, Mr. Derham was informed, that all 
ſubterraneous wood, is not black, particularly fir: He after. 


wards tried horn- beam in the ſame manner, and found that that 
allo becomes black. 
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Bf Experiments and Obſervations 6n the Effetts of ſeveral Sorts 
| of * — on Animals, at Montpelier; &y Mr. Courten, 
Phil. Tranſ. N“ 335. p. 485. | | 
N July, 1678, we gave a dog a piece of bread ſteeped in 
two ounces of Solanum Batavicum, Dutch nightſhade, ex- 
pteſſed from the green plant, and mixed with cheeſe ; as far 
as we could perceive, the dog did not ſeem to receive any 
manifeſt damage from it : The ſame doſe of the juice of the 
leaves of Cicura, or bemlock had no greater effect upon him ; 
we alſo gave the ſame dog a pretty large root of Aconitum 
Paralianc hes, wolf *s-bane, together with the leaves and flowers 
of the ſame plant bruiſed, and mixed with fleſh, which did 
him no hurt: Two drachms of Helleborus albus, white helle- 
bore, diſordered him very much, cauſing reachings, ſuffoca- 
tions, 2 and voiding of excrement ; this dog, (as af- 
terwards we often obſerved in others that had taken the like 
corroſive medicines) whether becauſe he was not able to en- 
dure the pain, or by reaſon of any other uneafineſs, often 
ſcratched the ground with his feet ; however, he recovered, 
and did well again: He alſo ſwallowed five roots of Colchicum 
Ephemerum, meadow-ſaffron, dug freſh out of the ground, with 
which he was violently tortur'd, but did not die: At laſt he 
took two drachms of Opium, which caft him into a deep ſleep; 
but after vomiting and voiding ſœtid excrements, he recover'd 
by degrees his former briſkneſs ; ſo many, and theſe ſo noto- 
rious poiſons, could not kill this dog. Some weeks after, 
when the ſame dog had recovered his former vigour, we tried 
on him the force of a much ſtronger poiſon ; for, we cauſed 
him to be bit by an enraged viper three or four times on the 
belly, a little below the navel ; and there immediately aroſe 
little black bladders, containing a liquid blackiſh fort of cor- 
ruption ; they were flaccid, and tremulous, like the gall-blad- 
der when about half full, and a livid colour by degrees over- 
{pread all the neighbouring parts; the venom propagated itfelf 
r- MW with ſurpriſing quickneſs, and weakened all, but more eſpe- 
at ctally, the animal functions; for, notwithftanding the diaphragm 
fill performed its office pretty ſtrongly, tho' with ſome diſ- 
order, and the heart continued beating, tho faintly. and irre- 
gularly ; yet they ſeemed to fare much better than the brain, 
whoſe ſtrength was weakened in ſuch a manner, that it could 
not perform the functions of ſenſe and motion but very faintly ; 
inſomuch, that the dog lay without any ſtrength or ſenſation, 
e- as 
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as if he had been ſeized with a lethargy, or apoplexy; which 
kind of ſtupidity we alſo obſerved, ſometimes in a greater, 
and ſometimes in a leſs degree, in all other dogs, bit by 3 
viper; but being willing to {ave this dog,-(tho' we had found 
by ſeveral experiments, that much flighter wounds made by a 
viper had occaſioned death) we had recourſe to ſeveral reme- 
dies; and therefore, cupped and ſcarified the part that wag 
wounded, and applied Theriaca, treacke ; afterwards we let 
him alone for about two hours ; but his ſleepineſs increafing 
more and more, and his vital and animal ſunctions finking, 
we were obliged to have recourſe to another method of cure; 
wherefore, to diſpel his ſleepineſs, we forced into his throat 
half a drachm of volatile {alt of hart's-horn, mixed in broth ; 
in a little time after, his eyes, which before looked dead, be- 
gan to revive, and he could ſtand on his feet and walk; where. 
upon, we repeated the ſame doſe of the volatile ſalt, and by 
it he was freed from his ſlee pineſs, and the vigour of his heart 
recovered, tho he would not eat any thing all that time; but 
he drank water very plentifully, and greedily, and on the 
ſecond day did not refuſe cold broth ; after the third day, he 
began to cat ſolid meats, and now he ſeemed to be out «f 
danger ; only ſome large foul ulcers remained on that part of 
his belly, that was bit, of which he would ſcarce have died, 
had he not been killed by another dog, which prevented us 
from ſecing the event of this experiment. 

But to try more fully the force of the above-mentioned poi- 
fon, it is neceſſary to make ſeveral experiments of it: for, 
tho' the bite of a viper, if it be but ſlight, may kill ſome 
dogs; yet the following month, a large ſtrong dog, that was 
bic in the tongue, which is a very dangerous part, recovered 
without any medicines ; his tongue, it 1s true, turned black, 
and ſwell'd ſo much, that it could ſcarce be contained in his 
mouth ; he was ſtupid, as is uſual from the venom of a viper, 
but not ſo much, but that he could ſtand on his feet; a few 
hours after, his ſleepineſs decreaſed, and the next day he en- 
deavoured to lap water, but the largeneſs of his tongue pre- 
vented him ; on the third day he threatened to bite any body 
that diſturbed him, and had recovered ſo much ſtrength, as 
to be able to eſcape out of the place, where he was kept; 
and two days after, he was ſeen in the ſtreets, but what be- 
came of him afterwards we could not learn. ; 

On the 19th of October we gave a dog fifteen grains of the 


dried root of Napellus, monks-hood, powdered, and mixed 2 
| c 
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fcih and broth ; he pag po ſooner taken it, but he was ſeiz'd 
with a diffic f ſwallowing, or rather ſeemed as if he 
was like to be ſuffocated; be immediately became faint and 
reſtleſs, and dug the groupd with his feet; but he ſoon de- 
fiſted, by xeaſgh of à fainting fit, as we ſuppoſed from the 
dulneſs of his eyes, and a weakneſs over all his body ; this 
hunting was prefently ſucceeded by à violent vomiting, in 
which he threw up the fleſh he had eaten, very little altered; 
his fainting ſagn returning again, he laid himſelf on the ground ; 
but, being ſeized with terrible convulfions of the Adomen, 
diaphragm, and almoſt the whole body, he ran from place to 

acc, and. yomited ſo great a quantity of frothy matter, that 

e was like to have been ſuffocated ; his yomiting increaſed, 
with \ Lind crying and N like broken fighs, as if he 
endeavoured to * at thoſe that ſtood by; in this manner 
he was milerably -tormented for the ſpace of an hour, at which 
times all bis ſymptoms remitted, and he recovered by de- 
grees : In the preceeding Aynuner, we gave a little dog 4 
drachm of the Raid monks-hood ; be was ſoon ** ſeiſed with 
the ſame ſymptoms, but they were longer and more violent, 
and he in like manner rccoyered : In both theſe dogs we par- 
ticularly took notice of theſe broken, and interrupred fighs, 
or kind of ſobbing; becauſe, we had not obſerved the like to 
be occaſianed by any other poiſan we made trial of: An ounce 
of the leaves, flowers, and ſeed of monks-hood, when green, 
being bruiſed, and given to a dog, ſcarce diſordered him any 
more than if he bad eaten ſo much graſs: About the ſame 
time we made trial of the Nux vomica on another dog, in or- 
der to {ee its effects on his body when dead; accordingly, the 
dog dying in a ſhort time, we found his ſtomach and thin 
puts very. red, and judged, that this redneſs, and inflamma- 
ton, was cauſed by the corrofiveneſs of the medicine. 

On the 2oth of Ofober we injected warm into the jugular 
rein of a ſtrong luſty dog an ounce of emeric wine; for a 
quarter of an hour, aktes the operation was over, and he was 
let looſe, he continued pretty well, only that he ſeemed ſome- 
what dejected; but afterwards he began to grow ill, and an 
unulual agitation was manifeſt about the diaphragm; this was 
followed by a continual vomiting, and a little after by an eva- 
cation of ſome hard Feces : by theſe evacuations he ſeemed 
to be ſomewhat relieved, but he ſoon grew uneaſy, mov'd 
from place to place, and vomited again; afterwards he laid 
bimſelf down upon the ground pretty quietly; but his vo- 

W 2 miting 


a fleſh colour, ſomewhat 12 and being cut thro' the 
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upwards of four inches long, others leſs; we found after 
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miting, returning again, diſturbed his reſt, and abated his 
ſtrength, which became weaker and weaker z. for, in the ſpace 
of an hour, he vomited upwards of twelve times, and ſome. 
times voided ſome liquid Feces, but in ſmall quantity, having 
frequent inclinations to go to ſtool, but to no purpoſe, as in a 
Teneſmus ; an hour and a half after the operation, he being 
fo weak that he could not ſtand, his eyes dull, and looking, 
as if he were half dead, we gave him ſome warm broth thro 
a funnel; with this he was execedingly refreſhed at once, and 
ſoon after could look about, ſtand on his legs and walk; but, 
by reaſon of his weakneſs, reel'd, as if he had been drunk; 
we left him by himſelf in a warm room, where he remained 
cold, and lay as if he had been dying; and in an hour after, 
we forced him to take ſome more broth, which revived him 
again; but in a little time, after ſome agitation of his body, 


he vomited, made urine very 3 howl'd miſerably, 
is 


and died convulſed; next day in viewing his Viſcera, we found 
two things very obſervable (but neither of them occaſioned 
by the injected 1 one in the heart, and the other in the 
Oeſophagus; in the heart there were two Polypus's ; that, 
which poſſeſſed the right ventricle, extended itſelf into the 
Cava, and pulmonary artery; and that in the left ventrick, 
ſent branches into the adjoining veſſels, and was leſs than that 
in the fight ; the ſubſtance of the Polypus was pretty firm, of 


middle, was altogether of the ſame colour, and confiſtence, as 
on the ſurface; to the Oeſophagus there grew a remarkab. 
gland, which was hard, callous, and foul, and opened with a 
{mal}, round, fleſhy orifice, into the inſide of the ſtomach 
where, upon preſſing it, there iſſued a little purulent matter 
upon opening this gland, or tubercle, we found therein a great 
many little worms, wrapped and intangled together, anc 
moiitened with a purulent matter ; ſome of theſe worms were 


wards, in other dogs, and that in moſt we opened, the like 
glands full of worms, but not ſo much corrupted as in this 
we alſo obſerved the like foul glands in the Aorta deſcenden 
but only in one found a worm like theſe, which was almo 
got out of it, thro' an orifice, into the cavity of the Thoras 


after this, we likewiſe obſerved more Polypus's in dogs: 0 


the 25th of October we injeted warm into the jugular vein o 
a dog, a drachm and a half of fal armoniac, diſſolved in i: 


ounce and a half of water; the liquor had- ſcarce arrived 5 
1 
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the heart, but preſently the dog fell into mortal convulſions all 
over his body; wherefore, we let him looſe, but he died im- 
mediately : On the 18th of November we cauſed a whelp to 
be bit in the lower lip by a Cæcilia, or blind-worm, {6 that 
the blood appeared in the wound ; the whelp, it is true, died 
the ſame day; but we could not be pofitive, whether he died 
(being committed to the care of another perſon) of the wound 
or not; and what increaſed our ſuſpicion was, that there did 
not appear on the part that was bit, any livid colour: On the 
12th of December, we injeftcd into the jugular vein of a dog 
2 drachm of ſalt of tartar, diſſolved in an ounce of warm 
water; he died crying, and in convulfions, almoſt imme- 
diately : On the 15th of December we found a Polypus in 
both the ventricles of the heart of a dog, each Polypus 
ſtretching itſelf with a double root into the veſſels of the ven- 
tricle it poſſeſſed; afterwards we often obſerved the like Po- 
lypus's in other dogs: On the goth of December, we injected 
warm into the jugular vein of a dog, an ounce of urine, made 
by a man faſting ; the cog was uneaſy during the injection, 
and while the liquor paſſed to the heart, but was not ſeiſed 
with any convulfions, or other bad ſymptoms, and being let 
looſe, he eat bread very greedily : The fame day we made a 
gentle decoction of two drachms of white hellebore, well 
powdered, in ſpring water, and evaporating it to nine drachms 
and a half; and next day we injefted all the decoction, 
ſtrongly preſſed out and turbid, into the jugular vein of a 
dog; at firſt ſome few drops only paſſed to the heart, ſome 
concreted blood ny, N paſſage, but theſe Urops very 
much affected the dog; for, he was immediately ſeiſed with 
convulfive motions: But ſoon after, when the liquor had re- 
moved what lay in its way, and had entered the heart, it kill'd 
the dog as ſuddenly, as if he had been ſhor thro' the heart 
with a bullet; for, having looſened him preſently, to ſee if 
any life remained, he was quite dead and flaccid, and hung 
like a fleece in the hand of the perſon that held him. On 
the ſecond of Fanuary, 1679, vinegar was injected warm into 
the jugular vein ofa dog, without doing him any manifeſt harm: 
The {ame day we cauſed a whelp to be ſtung by ſeveral ſcor- 
pions, but the wounds being but ſlight, and not penetrating 


deep, we made a ſmall inciſion on the Abdomen, and drawing 
the ſkin aſide, let the ſcorpions make ſeveral wounds on it, 
but without any effect; tho' we often forced the ſting into the 
wounds, and preſſed the bladder that is ſuppoſed to _ 
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the venom : In like manner a pidgeon, beiti ftang fevers! 
times by a ſcorpion, remaineck unhurt. January za, two 
drachms of ſugar, diflolved in an ounce of water, = in 
jected into the jugular bein of 4 dog; he received' nq hart 
from the injection, but continued well for three days after that 
we kept him: On the fourth of Januarp, à drathm and a 
balf of the ſpirit of falt, diluted in an dunce and à half of 
water, and injedted into the jugular vein of 4 dog, Killed bim 
immediately; in the riglit ventricle of the heart, we fotind the 
blood partly grumous, and concreted into harder clots thati'6v. 
dinary, and partly ftothy; in the fartie dog, that gland the: 
contains worms, and is frequently found in the Otſopbaguf, 
opened with two orifices into the cavity of chat part 0 
its Sinus's there lay ſæveral ſmall worms: Jann. the th, 
we gave a dog twelve ſmall caterpillars of the pind-rree, ot 
Cityocampe vel Erucæ pini, weighing half a drächm, which 
we bruiſed alive, and mixed with flefh ; the dog, thö“ he wit 
but young, received no other hurt, than that tow arid the 
ſeemed, as if he endeavoured to ſwallow ſomerhinig, or troub 
with an inclination to vomit; whence we judged, that the to: 
mach and Oe/ophagus were only fightly affected, but 

ſymptoms vanifhed in a few hours, and the dog contini 
briſk, and greedy of meat all the reſt of the day: The fams 
day we included a rat in 2 large glaſs with a ſcorpion; but the 
ſcorpion being dull, and benumbed with the extreme cold: 
neſs of the weather, could wound the rat but very weakly ; 
with which, however, the rat being provoked, ſet upon the 
ſcorpion, and gnawed off, and devoured part of him, keepivy 
his eyes ſhut all the while, that he might not be hurt by his 
claws, or ſti 1 the fame fate R to another ſcorpion, 
which we added to the former; but the rat ſtill remained 
unhurt: January the fixth, we killed a dog almoſt in a mo- 
ment, by mjecting into his jugular vein an ounce of ſpirits of 
wine, wherein was. diffolved a drachm of camphire: The Il © 
fame day, we injected warm, into the crural vein of a cat, I 9: 
fifty grains of Opium, diffolved in an ounce of water; the cat, I th. 
Ry after the injection, ſeemed very much dejected, but hi 
id not cry, only made a low, interrupted, whining noiſe; th. 
flowed tremblings of her limbs, convulfive mo- fe 
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after this 


tions of her eyes, ears, lips, and almoſt of all the parts of her 

body, with violent convulſions of her breaſt; ſometimes ſhe 2 

would raiſe her head, and ſeem to look about her, bur her II *f 

eyes were very dull and deadiſh ; and tho' ſhe was let m_ bu 
an 
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and had nothing tied about ber head, or neck, yet her mouth 
was filled with foam, of froth in ſuch 4 manner, that ſhe was 
hike to be ſuffbeated; at laſt her convulfive motions continuing, 
and being ſeiſed with a ſtretching of her limbs, ſhe died within 
a quarter of an hour aſter; upon opening her body, we did not 
find the Blood much al from its natural ſtate: February 
the 95th we injected into the erural vein of a luſty ſtrong a 
drachm and à half of Opium, diffolved in an ounce and a half 
of water z the dog immediately ſhewed the great pain ke en- 
dured, by a violent een of his whole body, a loud noiſe 
that he made, notwithſtanding his jaws were tied, à great difi- 
culty of breathing, and a palpitation of the heart, with convul 
five motions of almoſt all the parts of his body; in a little time 
je kd bet in leharyy, or apoplexy; chte Erden N e 
e Na in a lethargy, or ape ; upon letting him 
he lay upon the — 1 an — , ＋ max ing a noiſe, in 
ſo deep a ſleep, thit he would not move without 8 ; about 
half an hour after, if we beat him, he would move alittle, But 
preſently lye down again; an hour after that, if we beat him, he 
would move a little more; and by degrees his fleepineſs decreaſing 
i little, in an hour and à half, or two hours time, when he was” 
beat, he would make 4 noiſe, and walk a little, but ſcemed 
rery heuvy and ſtupified, and reeled as he went; böt as fooh af 


ve eſt off heating him, as if he had Forgot every thing that had 
paſſed, he preſently laid himſelf down again, and fell aſleep; 

next day when we viewed the place where he lay, we a 
great quantity of feetid excrement, like corr 4 or the 


diluted Opium, that had been taken; but ſtill bis ne d 
continued and tho' we beat him with whips, that he ran crying 
about the toom, yet he would preſently forget, and immediately 
fall afleep again; in this fleepy condition he coritinued three: 
days, refuſing whatever was offered him to eat, or father not 
1 that for any thing elſe; on the fourth ay we found him 
dead; but perhaps he would not have died of the — + 
uality of the Opium, if conſidering the extreme coldneſs of 
the weather, we had put him into a warmer place, and forced 
him to have taken ſome broth: February the 8th, we found in 
the bladder of a tortoiſe, adhering to its coat, a flat poroug 
ſtone, about twice as big as a lentil: February the ↄth, 2 
drachm and a half of common ſalt, diffolved in an ounce and 
a half of water, was injected into the jugular vein of a dog ; 
after the injection, he was thirſty, and drank water greedily ; 
but in other reſpects he ſeemed to be pretty well, and next * 
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he entirely recovered : February the 20th, 1679, we injected into 
the crural vein of a little dog, half an ounce of warm oil of 
olives; which we did with a great deal of difficulty, and very 
ſlowly, by reaſon of the ſmallneſs of the vein, and thickneſs of 
the liquor; for half a quarter of an hour that we were injecting 
the liquor, the dog did not ſeem to be uneaſy, or out of order; 
but afterwards, he barked, cried, looked dejected, and preſently 
fell into a deep apoplexy, ſo that his limbs were deprived of 
ſenſe and motion, and flexible any way at pleaſure ; his reſpira- 
tion ſtill continued very ſtrong, with a ſnorting and whee 
and a thick watry humour, flowing plentifully out of his mouth, 
which was ſometimes mixed with blood; he loſt all external 
ſenſation ; his eyes, tho' they continued open, were not ſenſible 
of any objects that were preſented. to them; and we touched, 
and rubbed the Cornea, without any more figns of his being af- 
fected, than if he had been dead; his eyelids, notwithſtanding 
had a convulſive motion; his hearing was quite loſt ; and his 
fecling, tho' at firſt he ſeemed to have ſome ſmall ſenſe of it, 
when we touched his wound, yet afterwards it was ſo dull, that 
we pinched his claws, and fleſh with pincers, and bored - holes 
thro his ears, without his moving, or ſeeming to be in the leaſt 
ſenſible of it: It is obſervable, that in the midſt of his ſleep, 
being ſometimes ſeiſed with a convulſive motion of his dia- 
E m, and the other muſcles, that help reſpiration, he would 
ark ſtrongly, as if he were awake, and in a little time be quiet 
again; ſo that in leſs than a quarter of an hour his reſt would 
be diſturbed three or four times with this violent barking ; and 
confidering this more attentively, we found that at the very time 
he barked, he was as void of ſenſe as before; for we could nei- 
ther make him bark, nor leave off barking, by either beating or 
pricking him; but in a little time would leave off of -himlelf, 
and return to it again ſome time after: Thus in three hours after 
the r in ſleeping, and barking, he died; and 
opening his body, after he was dead, we found the Bronchia of 
the lungs filled with a thick froth : A few days after. we injefted 
an ounce of oil of olives into the jugular vein of a dog, which 
ſuffocated him the ſame moment : Afterwards the ſame quantity 
of oil of olives being injected into the jugular vein of a dag, 
killed him in an hour's time; he was ſciſed with a great ip , 
neſs, ſnorting, and wheeſing, and a bloody water run plentifu 5 
out of his mouth; we did not obſerve in this dog, tho' he di 
not die immediately, the 11 as in the former; but in all 
that were ſuffocated by oil, we found their lungs filled with 4 
She very 
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very _ froth : February 27th we injefted r0 drachms of 
highly reftified ſpirits of wine into the crural vein of a dog; 
the dog ched in a very little time, very quietly, and with plea- 
ſure as it were, licking his jaws with his tongue, and breathing 
quick, but eafily, without barking, crying, or any convulſive 
motion: The blood was concreted into a great many liquid hard 
clots in the Caua, and right ventricle of the heart; this appeared 
ſtill more conſpicuous, and harder in ſome blood, that flowed 
back from the vein into the ſyringe ;' we found the emulgent ar- 
tery of the left fide in this dog to be double: March the ad we 
inje&gd three drachms of refified ſpirits of wine into the crural 
vein of a ſmall dog, which made him apoplectic, and as if he 
were half dead; in a little time he recovered from his apoplexy, 
but grew giddy ; and when he endeavoured to go, ree — and 
fell down ; tho' his ſtrength increaſed by degrees, yet his drun- 
kenneſs ſtill continued; his eyes were red and fiery, and his 
fight ſo dull, that he did not ſeem to take notice of any thing, 

when beat, would ſcarce move; however in four hours time 
he grew better, and would eat bread when we gave it him; the 
next day he was briſker, and ſeemed to be paſt all danger: In 
diſſecting the ſame dog ſome time after, we found in the thin 


guts two flat worms, one of them about fix ſpans long, and the 
other above five; they had perforated the gut, and one of them 


was got half out of it into the cavity of the Abdomen : About 
the ſame time we found in two dogs a worm of near a foot Jong, 


out of the inteſtines, in the cavity of the Abdomen, the inte- 


tines being no ways perforated, but remaining ſound and whole, 
and in order to be the more aſſured of this, we ſeparated them 
from the meſentery, and viewed them very carefully; but in both 
theſe dogs the Omentum was of a bad colour, and putrefied 
whence we conjectured, that theſe worms were bred from the pu- 
trefaction of the Omentum: We injected into the crural vein of 
a dog five ounces of a ſtrong white wine, which made him very 
drunk, and little different from what a leſs quantity of ſpirits of 
wine would have done; but in a few hours his drunkennets 
abated, and he recovered: In the fame month of March we in- 
jected into the crural vein of a dog, an ounce of a ſtrong decoc- 
tion of tobacco; he was ſeiſed immediately with ſtrange convul- 
ſions of his whole body; at firſt his eyes looked wild, and dil- 
torted, his jaws trembled, and in a little time he died terribly 
convulſed; this experiment we repeated ſeveral times afterwards, 
and always with the ſame ſucceſs : Ten drops of diſtilled oil of 
lage, mixed with half a drachm of ſugar, and diſſolved in an 
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ounce of water, being injeRed into the crural vein of a dog, did 
him no harm: In a caſtrated dog, we obſerved the proceſſes of 
the Peritoneum, and ſpermatic veſſels to be covered with far, 
and ſcarce viſible ; and that he did not ſrac}l ſo rank, and ftre 

as other dogs, that had not been caſtrated: A yellow ſtreaked 


Lizard, er Lacerta Chalcidica, which had been kept . win- 
ter in a glaſs with bran, being expoſed to the ſun to refeelh it, 
died in a few hours; he alſo often found, that ſcorpions expoſed 
to the hot ſun, efpecially in the ſummer, died in a ſhort time: 
A drachm of purified Whete Vitrid, injected into the cryral 
vein of a dog, killed him immediately: Fifteen grains 44 
of urine, diſſalred in an ounce of water, and injected into the 
crural vein of a dog, caſt him into ſuch violent convulfions, that 
we were afraid he would die under them; when he had recoyer- 
ed himſelf a little, we repeated the iojection with the ſame 
—_ ; but the dog got the better of it, tho' with a great 

al — he perfectly recovered; April the 25th 
we made a decoction of two drachms of Huna in water, and 
injected warm three ounces of it into the crural yein of @ very 
fat, large, and ſtrong dog; he continued pretty quiet, without 
any ſign of pain, or uneaſineſs, during the operation; and when 
it was over, we let him looſe, expecting the event of it; he was 
melancholy and dejected, but eaſy, and without any ſenſible 
commotion for the {pace of -an hour ; afterwards his reſpiration 
grew quicker, he bad a murmuring noiſe in his belly, with 


violent commotions of the muſcles of the Abdomen, diaphragm, 


ſtomach and inteſtines, and vomited plentifully a bil ious matter; 
after his vomiting he grew faint, and in a little time his vomit- 
ing returned again; ſo that in an hour and a half he vomited 
four times; his ſtrength and appetite were very weak, and ke 
would eat nothing for three days; but on the third day his ap- 
petite, ſtrength, and former briſkneſs returned, and he reco- 
vered : Two dogs, that had their recurrent nerves cut, loft their 
bark ing, and voice; but doubting, whether the wound, or ſcar 
might not affect, and hurt the motion of the muſcles, we per- 
formed the ſame operation on another dog, but without cutting 
the nerves; and when the wound was healed, he barked as 
free ly as before: A dog that had the nerves of the par Vagum 
cut aſunder, preſently grew 2 and faint; he breathed 
very {low}y, and with fighs; for when he had drawn in his 
breath leiſurely, and inſenfibly, it immediately came forth again 
very torcibly, and with a figh, as if it had been retained a Jong 
time in the lungs ; the muſcles of the Aldomen and diaphmg 
laboure 
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abonred hard, as if they were to ſupply the defects of the 
lungs, which were become almoſt uſeleſs by being denied an in- 
flux of ſpirits by the pneumonic nerves ; the dog refuſed all 
kind of meat; ſometimes he vomited, or had an inclination to 
yornit ; and at laſt, in two days time, he died: Another dog, 
that had the nerves of the Par nw only tied, lived ro days; 
he vomited ws 47 3" and would not eat, unleſs clandeſtineſy; 
he breathed with fighs, and was very faint: A dog that had the 
trunk of the deſc EY tied hard a little above the dia- 
hragm, immediately loſt the uſe of his hinder legs; for when 
e ſtood on his fore legs, he would draw his hinder legs after 
him, as if they had been dead ; he became weaker by degrees, 
and died in five hours: July the 12th, a mole being ſtung in 
the fide by a ſcorpian, died immediately convulſed ; by this ſub- 
ect we obſeryed, that the Cæcum is wanting in moles, 


Obſervations in Natural Hiſtory in Wales; by Ar. Lhwyd.. 


Phil. Tranſ. N* 335. p. 500. 


I a ſteep rock called Craig y Park, and others in the pariſh 
of Mrad Dyvodog, we obſerved divers veins of coal, ex- 
poſed to fight, as naked as the rock; and found a flint ax, ſome- 
what reſembling thoſe uſed by the Americans: At Goldeliff in 
Monmout hſhire we found ſeveral formed ſtones ; but what pleaſed 
Mr. Lhwyd moſt, was an Aſteria, or colutnn ſtar- ſtone, beſet 
with ſprigs its whole length, iſſuing from the commiſſures of the 
plates: This county abounds in Entrochi, one of which he 
law in a rock in the iſle of Barry, upwards of 15 inches long, 
and another about 10 inches long, but as thick as a cane, whic 

could not be got eff without breaking: At Kaerphily caſtle the 
people ſhewed us an inſeription, as they ſuppoſed, on one of the 
ſteps of the tower; Mr. Lhwyd was not fully ſatisfied, whether 
it were ever deſigned for reading, or for ſome kind of antique 
ornament ; but he rather inclines to the latter; the ſtone was not 
defigned for a ſtep, there being none of the ſame kind in the 
whole ſtair-caſe ; the marks were moſtly effaced by agg 
and it is poſſible, that they might be once more uniform: He 
tent the ſtone to the Muſæum at Oxford; were it the old Celtic 
character, which Cæſar ſays was like the Greek, it were a noble 
diſcovery, but that Mr. Lheryd ſuſpects his anceſtors the Hri- 
ons (it ever they had any writing) have left none tipcn ſtones. 
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Obſervations on the Natural Hiſtory and Antiquities of Ire- 
land; by the Same. Phil, Tranſ. Ne 335. p. 303. 
I N our way towards the Giants Cauſeway in Ireland, the moſt 
remarkable curiofity we ſaw was a ſtately mount at a place, 
called New-grange near bb with a great many huge 
ſtones, pitched on end round about it, and a fingle ſtone on t 
top; one Mr. Campbel, the gentleman of the village, obſerving, 
that under the green turf, this mount was entirely compoſed of 
ſtones, employed his ſervants to carry off a conſiderable parcel of 
them, till at length they came to a very broad flat ſtone, rudely 
carved, and placed edgeways at the bottom of the mount; this 
they diſcovered to be the door of a cave, which had a long en- 
try leading into it; at the firſt entering we were obliged to creep, 
but ſtill as we went on, the pillars on each fide of us were higher 
and higher, and coming into the cave we found it about 20 foot 
high; in this cave on each hand of us, there was a cell, or 
apartment, and another went on ſtrait forwards, oppofite to the 
entry; in thoſe on each hand there was a very broad ſhallow ba-. 
ſon of ſtone, ſituated at the edge; the baſon in the right hand 
apartment ſtood in another ; that on the left hand was fingle, 
and in the apartment ſtrait forwards there was none at all; we 
obſerved water drop into the right hand baſon, tho? it had rained 
but little for ſeveral days, and we ſuſpected, that the lower ba- 
ſon was intended to preſerve the ſuperfluous liquor of the ather 
(whether this water were ſacred, or whether it was for blood in 
—_— that none might come to the ground: The large pillars 
round this cave, ſupporting the mount, were not at all hewn, or 
wrought, bur ſuch rude ſtones, as thoſe of Abury in Wilthbire, 
and rather more rude than thoſe of Stonehenge; but thoſe about 
the baſons, and ſome elſewhere, had ſuch rude ſculpture (vis. 
ſpiral like a ſhake, but without diſtinction of head, or tail) as 
the above-mentioned ſtone at the entry of the caye ; there was 
no flagging, nor floor to this entry or cave, but all looſe ſtone 
every where under foot; they found ſeveral bones in the cave, 
and part of a ſtag's or elk's head, and ſeveral other things: A 
gold coin of the emperor Valentinian, being found near the top 
of this mount, might beſpeak it Roman, did not the rude carv- 


ing at the entry ſcem to denote it a barbarous monument; ſo 
that the coin proving it more ancient than any invaſion of the 
Ojimans, or Danes, and the carving, and rude ſculpture, barba- 
rous, it ſhould follow, that 1: was ſome place of facrifice or bu- 
rial of the old Ti: As to the Giants Canſeway vide 25 
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Tranſ. Ne 212, 241. We have the ſame ſtone on the top of 


Cader Aris, one of the higheſt mountains of north Wales; 
but ours is leſs elegant, and does not at all break off in joints; 
nor could Mr. Lhwyd ſatisfy himſelf that there are ſer joints, 
as in the Enzrochus and Afteria, in the Baſaltes of Ireland; 
but that it is the nature of the ſtone to break off in ſuch a 
convex form; however we could perceive no ſeams in theſe 
pillars, excepting on thoſe fides that were expoled to the 
weather. ; . eli | T7 
Another remarkable curioſity we met with, was a cop 
trumpet, like a ſow gelder's horn, — the hole for ſound- 
ing it near the middle, and two rings at the ſmaller extremity 
and it was upwards of two foot long; three of theſe were foun 
in an old Cary, i. e. a large heap of ſtones, at Bale Nur 
near Carreg Fergus : We could make nothing of the 12 
ing quality of Foch Neach, only they ſometimes find ſtones 
there, having the grain of wood: We met with ſome ris in- 
ſcriptions, which none of the critics in that language we con- 
verſed with could interpret: Near Larne in Antrem we met 
with one Eoin Azniw, whoſe anceſtors had been hereditary 
poets, or bards for ſeveral generations, to the family of the 
O. Neals, of whom we procured about a dozen ancient MS S, 
on parchment : The Mackinboy is the Tithymalus Hibernicus, 
or Latsfoljus Hlvaticus Cat. Hort. Oxon. their ſhamrug is the 
common clover : The Potato is no native of Treland: The 
Arbutus is the ſame with the common ſort: We had an ac- 
count of living foffil muſcles atteſted and ſigned by four per- 
ſons preſent at the finding of them. 


Experiments ſhewing the proportion of the Power of the 


Loadſtone at different Diſtances; by Mr. Francis Hauksbee, 


Phil. Tranſ. N“ 335. p. 506. 


R. Hauksbee took a quadrant of four foot radius, and 
fixing it to the floor, in the poſition of the needle, 
whoſe ſouth point directed itſelf to no degrees; he then like - 
wiſe fixed a board on the floor, in a direct angle from the 
lame; the graduations on the board were three inches diſtant 
from each other; the needle was ſuſpended on a point, ariſing - 
from the center of the quadrant, from whence the — 
ſtations of the magnet were meaſured; the magnet was laid 
upon a thin piece of board, under which to one fide was 


nailed a narrow flip of wood, to ſlide it along the fide of the - 


above · mentioned graduated board, whereby the ſtonc might 
| Pp p 2 RE be 
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be always kept in the ſame direction to the needle ; the ſtone 
weighed about fix pounds, was rough, and of an irregular 
figure ; yet he — diſcover no inconventency in the ex 
riment, ariſing therefrom, it being, and it acting at all dif. 
tances in the ſame poſition, as firſt placed on the board; and 
Mr. Hauksbee obſerved more than once, that the proportions of 
its power would be a and agrecable to the ſeveral dif. 
tances; for when the ſtone had been differently poſited on the 
above-mentioned thin board, different angles of the needle 
would enſue at the ſame ſtations, yet their proportions to each 
other would be nearly the fame, 5. e. ſuppoſing the ſtone 
placed in fuch a manner, as that at three inches it would 
give the needle an angle of 90 degrees; the ſtone being con- 
tinued in the ſame direction at the ſeveral ſtations, the pro- 
rtions of its power to each other would be much the ſame, 
as if the angle of the needle at firſt made but 8), or even 
but 80 degrees on the quadrant ; for upon a ſmall alteration 
of the poles of the ſtance, ſuch diverſity of angles will ariſe: 
la theſe experiments he made ufe of two needles, one of 3 
radius of fix inches, the other but of one inch ; which laſt, 
aſter ſeveral trials, he found to be very accurate; beſides the 
advantage it gave in beginging the experiment fix inches 
nearer the ſtone than the other; and at two foot diſtance 
therefrom, it became nearly agrecable to the angles, formed 
by the long needle at all the farther diſtances; as * by 
the following tables, which were made with the feveral needles 
in the ſame direction of the ſtone: Mr. Hauk sbee meaſured 
the angles by a filk thread ſtretched directly over the needle 


to that part of the quadrant to which it was directed. 


It may be abſerved from the following tables, that the long 
needle, at nine inches diſtance from the ſtone, formed a ſome- 
what larger angle than the ſhort needle at three inches diſtance 
from the ſame; that the ſhort needle, at the diſtance of nine 
inches, formed an angle nine degrees leſs than the long one at 
the ſame place; but this odds may eaſily be accounted for, if 
we conſider the diſproportions of the lengths of the needles; 
for the point of the long needle, at nine inches diſtance, was 
brought within an inch as near the ſtone, as the point of the 
ſhort needle was, when but three inches diſtant therefrom ; 
the point of the ſhort needle, at nine inches diſtance from the 
ſtone, was five inches farther from it, than the long one at the 
ſame ſtation: Theſe diſproportions being conſidered, it is no 
wonder, that ſuch difference of angles ſhould enſue upon — 
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uſe of the ſeveral needles near the ſtone ; for, at two foot, and 
the farther diſtances, they nearly agreed, as was faid above: 
Obſerve when he ſpeaks of diſtances from the needle, he 
always means from its center: It is farther obſervable, that 
the ſtone at five foot diſtance from the needle formed an angle 
of two degrees with the one, and of two and a half with t 
other; yet upon the abſence of the ſtone, they would return 
to no degrees, 4s at firſt ; which plainly ſhews, that the in- 
fluence of the ſtone extended farther, tho' obſervations at te- 
moter ſtations, could not cafily be determined. 


Experiments by che ſhort needle. 


Diſtances of the load- The ſeveral of The differences com · 
done from the needle in the needle at the ſeveral pared with each other at 


inches, diſtances. the ſevera] obſervations 
by in minutes. 
D Minutes 
3 87 o 180 
8 84 00 330 
9 78 230 570 
12 Cc. 69 00 - 935 
Is 56 45 795 
18 43 30 630 
21 33 890 549 
24 24 00 360 
27 | 18 ©o. 270 
30 1 130 
_— It 00 7.35 
36 8 45 105 
99 7 GO 90 
EY 4 30 40 
48 det 7% 39 
51 3 20 20 
54 3 00 15 
57 2 45 15 
60 2 30 oo 


Expe 


Experiments by the long needle. 


Diſtances of the The ſeveral angles The differences 
loadſtone from the of the needle at the compared with each 


needle in inches. ſeveral diſtances. other at the ſeveral 
ö | obſervations in mi- 
C 1 nutes., 
. Minutes 

og 87 30 , 
12 | 81 45 "Er 0 
15 | . 1135 
A 53 20 W 
21 | 35 00 + 1.4, 
a 24 10 380 

- - 17 50 | 280 

yo | A 180 
33 e 30 
36 8 C o 99 
39. 6 30 mY 
&- 5 15 2 
45 4 10 230 
re 3 39 30 
51 3 00 3 
34 2 35 20 
57 2 Is a 15 
60 2 00 O0 


At greater diſtances, and even the more remote in theſe ta- 
bles, the power of the ſtone is ſo weak, and the meaſuri 
exactly the angles at all times, is ſo difficult, that it is we 
if we come ſometimes within 10, or 20 minutes of the 
truth. 

The ſtone made uſe of in the foregoing experiments weighed 
exactly fix pounds, one ounce and 4 averdupois; its breadth 
at the north pole was four inches; at the ſouth pole five 
inches; the length of the ſhorteſt fide was fix inches and 2 
Half, of the Jonpeſt fide ſeven inches and a half; its thickneſs 
at the north pole was one inch and a half, and at the fouth 
pole one inch. 


e » wow 


| 112 
The ſpecific Gravities of ſeveral metalline Cubes, ed 
it, their like bulks of Water; by fhe Same. Phil. Tran. 
Ne 335. p. 511. . | 
HES E cubes were ſuppoſed to be extraordinary in their 
ſeveral kinds, excepting the gold cube; their workmanſhip 
was very accurate, and exactly of a ſize, tho they differed a 
little from our meaſure; fix of them being laid on a rule, fide 
by fide, meaſured about ;o more than fix inches; and if their 
des were — 2 they ſtill made the ſame meaſure; and it 
farther appeared, that they were exact, by their agreeing in tbe 
weight of their reſpective bulks of water, as may be obſerved, 
by comparing them in the following table. 8 


Troy Weight 


Weight of the Weight of the In proportion 
ſeveral cubes ſeveral cubes to their like 
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in air. in water, bulk of water. | 
O. PW. G. O. PW. G. pr by 
Gold 9 118 9 00.64 17. , 
Silver 5 14 10 5 03 10 4 10. 421 | 8 
Copper 4 16 8 4 05 10 4 i 8 841 * 
Braſs „ as S S +3 
Lead 68.12: 14 8T + 89 . 354 V 
Iron 4 04 17 3 13 20 J 7. 777 


An Account of what appeared upon diſſefting the Bod 
Mr. Dove; by Mr. Cowper. Phil. Tranſ. N* 335. p. 4 og 
M R. Dove's body appeared in divers parts of a black, blue, 
| livid, and various colours, before Mr. Cowper made any 
ncifion into it; particularly the back (where the blood was ſet- 
ted) had a cadaverous blackneſs, where the Cuticula was here 
aid there veſicated, or diſtended with Serum ; of this there was 
do appearance before his death; the muſcles of the Abdomen had 
1 mortified appearance, being of a blackiſh green colour ; the 
ver was entirely ſphacelated, the ſpleen had large mortified 
pots on its ſurface ; both theſe parts were ſpecifically lighter 
than in their natural ſtate; inſomuch, that portions of each 
of them ſwam on the ſurface of water, and {ſeemed to have 
more air in them than we commonly find in the lungs in their 
natural ſtate; the reſt of the Viſcera in this lower cavity were 
wt in fo bad a ſtate, tho' the guts had here and there blackiſh 


pots upon them: The peRoral muſcles were in little better _ | 
than 
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than thoſe of the Abdomen; nor were the intercoſtal muſcles 
Like thoſe of the limbs; Mr. Cowper was apt to think that all 
the muſcles, employed in reſpiration, had more or leſs of this 
blackiſh appearance; the right lobes of the lungs were dif. 
caſed, and the ſame fide of the Thorax had a ſmall quantity 
of Serum therein; the lungs on the other fide were in no bad 
condition; the heart was very flaccid, and large; the right ven- 
tricle and the Cavs bad large * in them; the pu 
vein was exceedingly dilated next the baſis of the beart ; the 
ventricle of the heart had a ſmall Polypus, and a great quantity 
of grumous blood; * 1 was very thin, and appeared 
much diſtended, with cartilaginous bodies inter iperſed in 
its membranes; in the head, the Dura mater was found inſepa- 
rable from the Cranium in its upper part; a Polypus was ex. 
trated out of the upper great artery 0 the brain, called Anu: 
fakis ſuperior; the carotid arteries were very thin, and much 
larger than in a natural ſtate, before they entered the ſubſtance 
of the brain: In ſhort, all the blood · veſſels he examined were 
very much dilated, and ſeemed to be charged with as much 
wind, as blood. "Hs 4 


= An Account of a Storm of Hail in Yorkſhire ; by Mr. Ralph 
| By Tube. A. Tranſ. N* 335. P, 514. 


N the 9th of une 1111, there happened a very great 
O ſtorm of hail _— * with ib thunder, or 
lightning; it began about Rotherham in Yorkſpire (a little be- 
yond which there was ſomething of a hurricane) where it burnt 
a noted tree; about one o'clock it reached Vent wort h- Mood. 
houſe ; the hail ſtones were from three to five inches in circumſe- 
rence, and ſome ſaid larger, which killed ſeveral pidgeons ; but 
the chief damage done here was to the glaſs windows; in Waſp 
field about two miles from thence, it did vaſt damage; ſome 
part of the field eſcaped, and the barley received no damage; bu WW 0 
moſt of the wheat was cut down, about half a yard from the 
ground, and the rye about two foot; the ſtubble, tho' green at 
firſt, turned ſo white, that it looked like a field newly ſhom; 
the rye was aſterwards mown, inſtead of being ſhorn, and 
yielded not above a buſhel of com in a wain-load ; ſome of the 
wheat took root, and grew up; the breadth of this ſtorm wal *" 
about half a mile, as 4 from its effects; in places ad-Y 1 
Ppining there was no hail, but large drops of rain; one of the t 
hail ſtones being meaſured with a pair of compaſſes, was a 
irch and a half long; but theſe were not globular, 1 

5 oblong 
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oblong; the greateſt part of them at Folron upon Dearne were 
about the bigneſs of common cherries ; tho one was taken up, 
that was an inch and a half in diameter, and round, not long, 
and ſomewhat flat, as the others were; great quantities of twigs, 
and ſmall boughs were beaten off the trees. 


Remarks on the diſpoſition of the Parts, and Microftopical 
Obſervations. on the Colitextave of the Skin of Elephants ; 
by M. Leewtnhoeck. Phil. Trani. N*® 336. p. 518, © 


Leewenboeck viewing the hinder part of a female ele- 
phant (che largeſt he ever ſaw) in order to obſerve the 
Matrix, he could not diſcover the leaſt appearance af it, which 
ſeemed very ſtrange to him ; but jt happened, that as he was 
narrowly viewing this huge unweildy animal, ſhe made water, 
but not like other quadrupeds, from whom the water iſſues una 
ſtream, as it were; for "on this animal it burſt out all at once, 
juſt as if any liqubr were poured out of a can, ſuddenly turned 
vptide dawn ; and he obſerved, that the ſkin, nut of which the 
water flowed, was extended; or thruſt outwards about three 
fingers brradth; and the orifice, or opening of the ſkin in that 
place, feemed- to be fo large, that one might thruſt his fiſt into 
it; and that part, from whence the water was diſcharged, was 
not fituated, as it commonly is in other quadrupeds, under the 
tail, but in the belly, and very near the place of the nave] in 
other animals: This appeared to M. Lee wenhoorik to be a parti- 
cular diſcovery; and the mote ſo, becauſe authors affirm that 
when the time for their copulation come?, the ſemale is wont to 

repare herſelf a bed of the boughs of trees, and then caſt her- 
ſelf upon her back thereon ; but none of thoſe authors give their 
reaſons for her ſo doing: Caſting his eyes on the fore-legs of the 
elephant, he obſerved growing oh the upper part bf the body, or 
about the breaſt, two nipples, which in cows we call dugs, in a 
quite contrary poſition to thoſe of mares, cows, &c. whole dugs 
are placed near the hinder legs; but when we confider the mat- 
ter farther, we muſt conclude, that nature has ſo ordered it, in 
relation to the elephant, for the benefit of her young, whom ſhe 
could not ſuckle, if her dugs had been placed between her hin- 
der legs; for by reaſon of the poſition of the mouth under the 
trunk, the young elephant cannot ſack its dam; but the old one 
fucks at her own breaſt, and by the help of her trunk conveys 
the milk into the mouth of the young one: Afﬀerwards, M. Lee- 
wen hoeck viewed the ſkin of the elephant, which was very 
rough; and the keeper told him that that roughnets fell off wy 
year, ſome of which he ſcraped off upon a paper; afterwards 
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M. Leewenhoeck viewed theſe particles of the ſkin,” and he 
always imagined, that moſt of them was 'a protruded matter, 
' which had not nouriſhment enough to turn it all into hair; and 
that what became hair was very ſhort, and thin, in proportion 
to the bigneſs of ſo large a body; and the hair on the tail of the 
elephant, is much thicker than that on the other parts of the 
y; but upon viewing theſe particles of the ſkin more nar- 
' rowly, he diſcovered in ſome of them ſhort ſmall hairs, the roots 
of which were ſticking outwards in that part joĩned to the ſkin, 
The particles ſcraped off the ſkin of the elephant were crum- 
bled into as ſmall pieces, as are reprefented by AB CDR, 
Plate XII. Fig. 7. A was a particle on which there had been 
two hairs, but by the microſcope one might diſcover four : When 
theſe particles were off from the ſkin, ſome of them were 
_ - thick, and united to each other, as it were, but they were eafily 
divided into ſuch particles as are repreſented by the aforeſaid 
Fig. This annual ſhedding of the matter that is _ the ſkim 
may be thus accounted for z when the time comes, that there is 
| no increaſe of the hair, but that it is at a ſtand, as it were, as 
| we ſec in other animals that ſhed their hair, the ſame thing hap- 
| — to the elephant; whoſe hair, as thin, and as ſhort as it is, 
\ alls off for the moſt part, and the incruſtrated particles, that 
| ſtick to the ſkin, muſt hkewiſe fall of; and.theſe particles lay as 
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cloſe to each other, as if they were united, being ſurrounded with 
flatriſn fides, as repreſented by C, on which there remained 2 
imall particle of hair or . Having nicely vicwed one of 
thoſe particles repreſented by Fig. 1. he diſcovered on that fide v 
which was next the ſkin ſeveral little holes, in ſome of them 8, I 
10, 15, or more, according to the bigneſs of the particle; but 


l upon viewing the ſame on that fide, which was fartheſt from the 
| body, the ſaid holes were cloſed up; and he obſerved in ſome 
4 few of thoſe particles ſmall bairs ſtanding out, which run into an 
exceeding ſlender point, agreeing with the hairs of other animals, 
that are rubbed or cut off. 1 55 1 
That he might the better diſcover the figures of the {aid mat- 
ter, he attempted to ſlit ſome of the particles with a ſharp 
knife; but he found them ſo hard, that the knife got. notches, 
and its edge was turned; ſo that he was forced to whet it again, 
till at length he ſlit ſome to his mind, which he did the more 
_ after ſteeping them a limle while in boiling water; and 
all that he diſcovered obſervable in diſſecting one of theſe par- 
ticles was only 25 ſmall ſands which made it ſo hard in cutting, 
and made notches in his knife. | 1 
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He took a ſlice of one of the particles, repreſented by 
Fig. 7. which, as he ſaid above, had a great many cavities or 


holes in it, and placing it before a microſcope, he cauſed it to 
be delineated, as in FG HI, Fig. 2. tho it appeared 
larger to M. Lee wen boeck; but he would not pretend to deter- 
mine, whether theſe little holes were filled with hairs, when uni- 
ted to the body; nor whether thoſe hairs ſtuck ſo faſt in the ſkin, 
28 2 remain there upon the ſeparation of the aforciaid par- 
ticles. Goa | | 
He cut off a ſlice from another particle, and cauſed it to be 
drawn, as repreſented by KL MN, Fig. 9; and this par- 
ticle ſeemed to conſiſt of ten circles, each of which he fancied 
to be produced at a different time, and perhaps, in a-month, 
according as the matter was — m the ſkin : Upon 
cutting a flice out of the middle of one of thoſe particles, re- 
preſented by Fig. 7. he could obſerve no holes therein, nor 
upon cutting off any of the upper part could he diſcover the 
leaſt of the a ances, repreſented, Fig. 9. which perhaps 
was — the elephant rubbing, or lying upon thoſe 
parts. | | 


Obſervations the Eclipſe of the Moon, Jan. 12. 1111-12, 
at ine th by Mr. Derham. Phil. Tranſ. N' 336. 


p. 522. | 8 
being clear, gave Mr. Der bam a good op- 


HE eveni | 
portunity of obſerving the lunar eclipſe ; the times are 
very accurate, and the obſervations made with an excellent fix 
foot teleſcope, as follows : . 


. | 

6 15 A duſkiſhneſs upon the north eaſt-fide of the 
moon. 

6 36 A thick Penumbra wpon the moon. 8 

6 37 The Penumbra ſo denſe, that it might be ta- 
ken ſor the beginning af the eclipſe. 

6 39 The eclipſe undoubtedly begun. 

6 41 The ſhadow ſo dark, that it nearly hid the 


moon's north eaſterly limb. 


The moon's diameter by the micrometer 1612 
equal parts, equal to 31 250. 


— 
» 
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7 25 The diſtance of the ſhadow from the oppoſne 
_ Jyminous limb of the moon, re preſented 
by the line I 4, Pl. XII. Pig. 10. was 1025 
parts of the micrometer; equal to 30 mi- 
nutes. | | 22 
31 End of the eclipſ 
32 End of the eclipſe very near. 
32 45 The eclipſe undoubtedly ended. 
36 A Penumbrs left. 


At the beginning of the eclipſe, Mr. Dorbam's micrometer 
happened unluckily to be diſordoted, fo that he could not take 
with any exactneſs the inclination of the euſps, and ſome other 
matters he intended to have obſerved ; to ſupply which defect, 
in ſome meaſure, Fig, 16. repreſents a type of the eclipfe, as 
well as he could by gueſs; and from theſame deſoct he could not 
. warrant the micrometrical meatures of the moon's diameter, 
and her eclipſed parts to be otherwiſe than ſomewhat near 
the truth, perhaps not exactly true -; Fig. 10. repreſents the 
lunar eclipſe ; m, i, c, r, repreſents the two claſpers of the mi- 
crometer, parallel to the equator; N the northern, $ the 
ſouthern part of the moon's disk, running between the claſpers 
of the micrometer; , u, the enlightened part of the moon, 


0 O © 6) 
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being 1025 micrometrical parts, or 20. 


Father Obſervations relating to the. Antiquities, and natural 
Hiſtory - of Ireland, together with an Account of ſome un- 
common Plants about Penſans and St. Ives in Cornwall. Phil. 
Tranſ. N“ 336. p. 524. | 42" 

eland affords no great variety of antiquities ; Mr, Zhwyd 
procured in divers parts of the kingdom about twenty 
or thirty ry; MSS. on patchment; and tho' he conſulted 

O Flaherty, author of the Og y2ia, one of their chieſeſt critics, 

and ſeveral others, they conld ſcarce interpret one page of all 

his MSS -and this is occaſioned for want of a dictionary, which 
it ſeems none of their nation ever took the trouble to compoſe : 

What, according to Mr. Zbþ*v4d, is moſt valuable amongſt 

them, is their old laws, which might give ſome light to the 

curious as to ſeyeral of their national cuſtoms, and ſome of 
their old poems; and all theſe MSS. might be of uſe to any 
that would compoſe a dictionary of their language, which 
was anciently (conſidering the narrowneſs of their knowledye, 

Eq as 


— 
— bs 
— — 4 
- 
— 
— _ 
- PS -_ 
Q® — 2 - 
GS C4 — 
'Ss — ——— . — 
1 2 . Ln — 
0 - 
12272 pe — — 
— — _ PE os 4 
* OD . ae 0. a _- 
l 
g — 


P 2 9 * 
* . 
228522812 


1 


(ll 


— — — lihip PURDDRE 2 < + of 1000 r „ II 
* 


— 


2 


2 f , ls, . d. e 
FT * » "ns 


, . 


. 
. 
=—_ 
LAN 

7 
* 


we 4K Let „„ LD „„ „„ „446 „„ „„ „ „ 
— 


I = . } TAG : N 

. DJ See eee 2p WU 
| CELLO 

tw real 

ws A A * e 1% TT 


* 7 
. *., * 
4 og, 
1 * 
. * 
i " Py ' T0 it ti; 1 + 4 * 
: T 
* , , 
i " is, ts * 
| * 5 5 . * , 
. 5 
" j i 
; 


We 


IXI. 


DE 


— — 


D bE; 
N 22 Tr 
ii 
- +4 TT N : 
+++ — 


f 


- 
- 


.* 
* 
— 


. 
+ 


— — 
—— 


2 0 


IC 
- +. 


$320 
— 9 
— 
. 


a CEE EIS 


G4 @+ ©* 


a 
* 


ROYAL SocinTy. 493 


as to arts and 22 doubtleſs, very copious: the only 
Roman coin he ſaw was à gold coin of Va entinian the younger, 
formerly mentioned; there were ſeveral of our old Exgliſp 
coins ſince the eonquelt 5 and a caſt braſs-piece inſcribed with 
Runio characters, which he takes to have been a Dayiſp amu- 
ler: We met with ſeveral of our old Sritiſb monuments, call'd 
Kaer; Karn, Cromlech, &c. and found, that they diſtinguiſhed 
them by the ſame names; what was peculiar to themſelves, 
were their high round towers for belfreys ; their round en- 
trenchments, commonly called Danes Rathes ; and the elf- 
arrow- heads of flint: About $jzo and Haliſpani we found 
ſeveral figured ſtones, and there we met with variety of A/ro- 
podig and Aſtrorrhizz4, or Modiols, not yet figured nor de- 
{cribed, together with other raritics of that kipd ; In the fame 
neighbourhood, on the mountains of Ven- Julben, and Ben- 
Buiſhgen, we met with a great many of the rare mountain- 
plants of England and Wales, and three or four not yet dif- 
covered in Britain: Mr, Heaton's Chamædrys Alpina is a com- 
mon plant on thoſe hills, as alſo on divers other mountains, 
and heathy grounds in Cynnacht and Munſter : In the ifle of 
Aran, near Galloway, we found a great deal 'of Adianthum 
derum, and 2a fort of matred Campion with a' white flower: 
In moſt of the mountains of Galloway and Mayo, there grows 
an elegant ſort of heath, bearing large thyme leaves, a ſpike 
of fair purple flowers, reſembling ſome Campanula, and vit- 
cous ſtalks ; Mr. Loyd could not tell, whether it were a ſpe- 
cies of the Cifts ladaniſeræ; in the ſame places Pinguicula 
ore carneo minore is a common plant, and a ſort of Ros His, 
which he takes not to have been yet deſcribed; Sdum ſerra- 
rum, folits pediculis oblongis inſidentibus is exceeding common 
on all che mountainous tracts of Mayo, Galloway, and Keri; 
on the mountains of Keri, Sanicula guttata grows in abun- 
dance; together with ſame other rare plants, as the Arburus, 
Cotyledon birſura, Cirfium humile montanum cynogloſſi folio po- 
lyanthemum N. Syn. Alchimilla Alpina pentaphyllos, Sanicula 
arzovides inter gurratam & ſedum ſerratum ambizens, Veronica 
procumbens maxima; an N. D? Oc. We found Pentaphyloide; 
fruticoſa in great abundance amongſt lime- ſtone rocks on the 
banks of Loch Crib in the county of Callaway; and Dr. Mer- 
ret's Vaccinia rubra foliis myrtinis criſpis, a very beautiful 
plant, is no rarity in this kingdom: We met with ſome ma- 
rine anifuals of the exanguious kind, that we never ſaw _— 
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At Penſans we met with two or three Hellæ, and ſome other 
exanguia marina, which Mr. Zhwyd had never ſeen before 
on our Hritiſb coaſts ; we alſo met, x. with the Capilius Ve- 
neris Verus in abundance on the ſea-cliffs about Sr. Foes. 2. 
Dr. Sherrard's Scrophularia ſcorodonte folio. 3. Slattaria 
Iutea, an lutea minor Park? but the leaves of ours were not 
Jagged; as alſo all the plants mentioned by Mr- Ray to grow 
here, excepting the Gnaphalium marinum, which ſhould grow 
here, and two or three more; we likewiſe found ſame fuci, 
which, perhaps, may be new ; and Mr. Z/wyd was told, that 
the fiſhermen ſometimes take up the Corallina marina reticu- 
lata by their hooks. x 


A Account of Thunder and Lightning in Devonſhire, by 
Ar. Chamberlayne. Phil. Tranſ. Ne 336. p. 528. 

N the pariſh of Sampford-Courtney, near Oakhampron in 
Devon ſbire, on the ſeventh of October, 1711, about three 
or four a-clock in the afternoon, as the miniſter of the pariſh 
was 1 there was ſo great a darkneſs, that he could 
hardly ſec with ſpectacles; as toon as prayers were over, ſome 
went to ringing as uſual ; and ſeveral others ſtanding in the 
church-porch, a large fire-ball onaſudden fell in between them, 
and threw ſome one way, ſome another, but no perlon 
received any hurt; the ringers ſaid they never knew the bells 


go fo heavily, and fo they were obliged to leave off; and up- 


on Jooking out of the beltrey into the church, they ſaw four 
ſire-balls a little bigger than a man's fiſt, which of a ſudden 
broke to-pieces, ſo that the church was full of fire and ſmoke; 
one John Goodman's ſervant received a full blow on the neck, 
which made him bleed both at noſe and mouth ; but he re- 
covered, and did very well ; the fire and ſmoke went up into 
the rower, and broke a Jarge beam on which one of the bells 
hung, and the gudging breaking, the bell fel] down on the 
floor; it likewiſe carried away one of the pinnacles of the 
tower next the town, and threw ſome of the ſtones near 
a barn-door, at a pretty diſtance: from the church, and did 
ſome damage to one end of the barn; the chimney of the 
houſe was removed in ſuch a manner, by the thunder and 
lightning, that every one was ſurprized is ſtood, and did not 
fall upon the houſe ; tho' the people ran about in great con- 
ſternation, yet no body received any hurt. 
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Microſcopical Obſervations on Muſcles, and the manner of their 
Produttion, M. Leewenhoeck. Phil. Tranſ. N“ 336. 
P. 529 

Leewenboeck obſerved, that the ſnell - ſiſh called muſcles, 
© lay their eggs on the outſide of their ſhells, and that 

lo regularly by each other, that they may be compared to a 

ſtring or band; theſe eggs, or — — muſcles, lying on the 

mells, do continually increaſe in ſtrength, till at laſt they come 
to be perfect muſcles; but then = _ oblerve ſticking faſt 
on the ſhells a part of the egg-ſhell, till the ſkin, or mem- 
brane, wherewith the muſcles are encompaſſed, be changed: 

In Auguſt 1510, he procured ſome muſcles, and diſſected 

them, as well as he could ; and he found within the ſhells, 

on both ſides of the muſcle, againſt the parts of the fiſh, 
very thin, and weak membranes, which he had often taken 
out of the muſcles, and placing them before a microſcope, 
he obſerved ſuch a vaſt variety of motions therein, as could 
not be deſcribed ; and this he likewiſe ſhew'd to ſeveral others; 
and thoſe appearances he obſerved, not only in one, but in all 
the muſcles he diſſected, eſpecially ſuch as had not been long 

out of the water; theſe muſcles: do not lie ſingle, but are at 
leaſt three upon each other, being compoſed of longiſh fibres; 
and each fibre has on both ſides a vaſt many moving particles; 
theſe fibres are not extended lengthways, but in breadth, and 
each of them provided with a great many joints; inſomuch, 
that M. Leewenhoeck reckoned twenty five joints in one of 

them, in the broadeſt part of the membrane; and they lay 
as regularly, and joined to each other, as-the litile bones that 
ſhoot out on both ſides of the back-bone of a fiſh : He 
placed before a microſcope a ſmall particle of the above-men- 
tioned membrane; and tho' that particle was not the 1ooth 

part ſo big as a common grain of ſand, yet he diſcovered a 

vaſt variety of motions therein, which were not only circular, - 

but he could dilcover at leaſt fifty ſlender particles in the 
length ; which appeared thro' the microſcope of an equal ſize 
with fix hairs breadth, and the thickneſs of one hair, as they 
appear to the naked eye ; and theſe motions continued a pretty 
while; but as ſoon as the moiſture of the muſcle, wherein 
the ſaid particle lay, was evaporated, the motions ceaſed; 
the — ſmall particles, that lay round about, were put 


into ſuch motion, that one would have taken them for i- 
nalcula. 
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M. Teecven hoeck endeavoured for ſeveral years to diſcover 
the Ovarium, or egg. neſt in muſcles ; and on the 18th of Ne. 
vember having a preſent made him of exceeding fine, and well 
taſted muſcles, ſome of which had laid their eggs in part up- 
on their ſhells, and others had no eggs upon them; uphn 
which he diſſected ſeveral muſcles again, and at length dico. 
vered the Ouarium of the muſcle, and in a great many of them 
he could ſee the unborn muſcles as perfett, as with the naked 
eye, lying with their ſharp extremity faſtened to the ſtring, 
or veſſels, by which they receive their nouriſhment ; a few 
days after his above · mentioned diſcoveries, ſome muſcles were 
brought him, that were lean, like ſome of the firſt muſcles; 
and among them he obſerved about 25, that had not yet laid 
their eggs upon their ſhells, but moſt of them ſtill ſhut up in 
the Ovarium, from which he took a great many eggs, which 
appeared even thro' the microſcope ſo ſmall, that he could 
but juſt diſcover their figure; in ſome other muſcles the egg 
were bigger; and whereas, the firſt unborn muſcles, which he 
Judged to be ſo perfect, as to be ready to be placed upon the 
ſhell, were of a browniſh colour, mixed with little ſpecks; 
ſo the exceeding {mall eggs were clear, and tranſparent; but 
in the larger eggs one might diſcover ſome of the parts of the 
little fiſn within: Moreover, he took out of the Ovarium of 
one of the muſcles ſome particles, that were as big as an un- 
born muſcle, and which were ſomewhat longer than broad, 
being very white, and ſume of them of a particulur figure; 
ſo that he was ſurpriſed, and began to ſuſpect, whether theſe 
might not be ſome of thoſe creatures, which are ſo prejudicial 
to ſuch as eat muſcles: He afterwards was led to conſider the 
excrement, or food of the muſcle, as it lay in the guts; and 
he obſerved a gut, which had its beginning, or rather termi- 
nation in the thinneſt part of the fiſh (where the ſhell opens 
when the fiſh was in the _ and the ſaid gut was near the 
extreme part of the fiſh, and run into that part where the 
ſtomach is: M. Teewenboeck often ſeparated this gut from the 
fiſh, and ſqueezing the matter out of it, he always obſerved 
that the earthy matter therein, was mixed with a great num- 
der of grains of ſand of different magnitudes ; inſomuch, that 
he judged, that there was above a thouſand grains of ſand in 
one gut, fome of which were as large as the ſand on the ſea- 
More; but others again fo ſmall, that a thouſand of them 
were not equal to one of the above-mentioned large grains: 
He extracted a ſecond gut, out of the muſcle that lay deeper 

in 
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in it, and therein he alſo diſcovered as great a quantity of ſand: 
He likewiſe r- the matter out of the guts of ſome muſc les, 
in which he found. but few grains of ſand: Having examined the 
two above-mentioned guts, he imagined, that one of them might 
be that, which conyeyed the food to the ſtomach, and the other 
that which carried it off, after it was turned into chyle : He pur- 
ſued his enquiry into the outermoſt gut, till he had ht it to 
the part he took for the ſtomach; and there he alſo diſcovered 
as many ſands in the matter that lay within it, as be had done 
before 1n the guts ; and one might make greater diſcoveries in 
mufe les, were it not for the ſoftneſs and weakneſs of their parts. 
On the euth of January, M. Leewenboeck having didbeted 
ſome muſcles, diſcovered not only a great many ſands, but alſo 
ſeveral long, and very clear particles in their ſtomachs, the long 
eſt of which he judged to be about the diameter of a hair 
one's head; others were not a N io long; and he con- 
je ctured, by bis naked eye, that their thickneſs was not the eighth 
art of their length, and they were as clear as cryſtal; ſo that 
e ĩmagined them to be ſalt particles: He alto obſerved ſeveral 
ſmall-parricles in the matter he took out of the ſtomach, which he 
concluded to be grafs,: or ſomething like it; they conſiſted of 
very {mall tubes, or pipes, which he ſuppoled to be the ſmall 
pc of graſs; for, the tubes were much too ſmall for any ftraw : 
n that matter he took out of the ſtomach, he likewiſe, obſerved 
ſeveral very minute Animalcula ſwimming ; and had not hither - 
to perceived the ſtomach. ſo full of food, nor of ſo thin a ſub- 
ſtance as this was: He moreovir obſerved, that in the ſeveral 
muſcles he opened, there were Ouaria or egg · neſts in them all ; 
and he has taken the eggs- out of them; and in thoſe be bad 
opened latterly he obſetved, that the eggs were larger than any 
he had ſeen before; ſo that he concluded, that all muſcles brought 
forth young ones; and that the eggs, found on the outſide of 
the ſhell, were nat all laid by the muſcle itſelf; but that other 
muſcles did alſo lay their deff upon the ſhells of others; and ac- 
dingly he obſerved ſome ſnells that were covered all over with 
eggs: During the motion of the above-mentioned parts, which 
M. Leewenhoeck calls the beard of. the muſgls, he obſerved ſeve · 
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ral times two or three Animalcuta dag, - z. and the ſmall par- 
ticles, that lay round about, were put into uch a motion, that 
one would be apt to take them for Auimalcula too; and he ima» 
gained after ſeveral: obſervations; that if not all, yet ar leaſt moſt 
of the {hell-fiſh bring forth their young without copulation, and 
he believes it is the lame in oiſters; and he was allo of opinion, 
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that vaſt number of ſmall-panticles, which he diſcovered in them, 
and which he took for Auimalcula, were nothing elſe, but the 
parts put into violent mation; but he owns as to oiſte rs, that 
theſe are rather corjeftures than obſervations: M. Leemenboerił 
affirms he never made ſo many obſervations, nor with ſo mach 

ains, as he had done on muſcles; but not being able to ſatisfy 
bimtelf he wiſhes, that ſome one elſe would enter upon an en- 
quiry #bvut the production of ſhell-fiſh ; for, as for his part ho 
entire ly gives it uß. ct | * 43 


An Acconnt of what appeared on opening the Body of Mr. St 
John, aged 92, who died f un ' Aſthma ; by Mr, Cowper. 
Phil. Tranſ. N“ 336. P. 534. 91270 AN 
Tr was remarkable before Mr. Sr. John's body was removed 
1 from the bed, whercon it lay, - - - hours after his death, that 
the bliſter on the neck had diſcharged mo Jeſs than -a quart or 
three pinis of Serum beſore Mr. Cotoper began the difleRioni; 
In the Abdomen there was a fall quantity .of water, ſuch As is 
uſual in thoſe who die of chronical diſeaſes; the parts here were 
in a natural ſtate, excepting the kidneys, the right being very 
much contracted, even to a third part of its natural ſize, with two 
large Hydarides, or bladders of clear water on its ſurface; the 
left kidney was alſo contracted, but not ſo much as the right; its 
ſurface like that was unequal, but without ay Hydatides there 
on; the ureter of the leſt Kilney was very much contorted, at its 
riſe from the Peluis, where its ſides were petrified; inſomuch, 


that its canal was almoſt rendered impervious for the paſſige bf 
[© he urine ; nothing was found in the bladder of urine, * div 


tones, of unuſual figures, as if they had been pieces of a la 
ſtone braken to bits, in whoſe center a Nucus had been lodged); 
the gall bladder was full of gall- ſtones; nor was the ſtomach 
which Mr. Sr. Jahn complained of, -5. e. for want of appetite, 
any other ways diſordeted, than a little redder, and having mote 
blood in its veſſels, than is ufual; its muſcular fibres were ſtrong- 
er than they generally are in healthful perſons: The cavity of 
the Thorax, or cheſt, was filled with water on both ſides ; inſo- 
much, that the lungs were not above a third part of their natural 
| fize: The Pura, or membrane, that lines the two cavities of the 
| Thorax, was very much thickened by the Serum ;- from whence 
it deſcended: by the muſcles of the back imo his legs: The valves 2c 
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| © were petrified in ſeveral places: There were ſome ſtony concre- ex 
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An Account lar e Stones vide er Urethram ; My.Ral 
Thor + Hind ab if, N* 336. p. 2 e 


ur Fob 1 — . of Nuarry bill, near Leeds, having 
ON for. a . time e afflicted with the, qo 
on — ſtones, be too 44. 
Penis; and * Polen — Leeds, did e 
make way for five more, as. they, came ſeverally near the dare 
which the patient could not otherways diſcharge; w 
of theſe large ſtones broke out, there was heard a crack —— 
his body, as if the ſphincter or bladder itſelf, were rent: This 
N e opened aſter death, there were-found: op the, ed of 


bladder (which was contracted 
large ſtones ; 1 that was ae of fre tncker ea sand 


a half one way, and four the other; it weighe . ounces, w 
05 three drachms; the other ſeemed. lighter, and * 
hm ations. al U there were two 1 oof obes & 


nates of the right; Kid yt ; the le 97 2 4 
a Ki km he fmuc1 ; 499 ber neck of th rae, 55 
and the extremity of the Penis ch was mort ified there 


were lodged no leſa than half a dozen ſtones: There w ale 
moiſtuxe left in the bladder, the Ureters being broken and 
almoſt quite conſumed. 


Experi ments on the Aſcent of Water TRE? tar glaſs Planes 
by Mr. Brook 2 and Mr. Haukebee. 25 il. Trani 
N' 336. p. 538, | 

M* « Taylor faſtened two pieces of glaſs together, as flat as he 

could procurg them; ſo that they were anclined in an angle 
of about two degrees and a half; then he put them intq water, 
with the a 1 edges perpendicular ; the appr part part. of the 
water, by riſing between them, formed the hyper bola, repreſen- 
ted Plate XIII. Fig. 1. He examined it as well as he could, and 
it ſeemed to approach very near to the common hyperbola; — 

— . hy — nice enough — _— —_— 

= cular aſymptote was exactly determined by 

— but the korizontal one be could not lo well 1 
= | 


Mr. Hauksbee took two glaſs planes, each ſomewhat more. 
20 inches long, of the — ſurfaces he- coul. procure;ʒ 
being held eloſe toget ers at one N „the other was * 
g ly to an an gle of 20 minutes; in bis manner they w <4 
edgeways into a rough; of f ringed — which immediatl 
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between them as repreſented in Fig. 3. At another time the 
planes were epened_ to an angle of 40 minutes, and "then 
the water appeared between them, as in Fig. 2. By theſe 
ſchemes the proportions of the force of attraction are in me 
meaſure evident to the eye; for, there may be ſeen at the ſeveral 
diſtances, how many lines (which are 12ths of inches) the water 
is elevated, and the prodigious increaſe of them near the touch - 
ing or contiguous extremities: The tables are pretty accurate; for; 
after ſeveral trials, Mr. Hauksbee found the ſucceſs much the 
ſame, according to the different angles. | 


ing to the 


A table according tothe A table a 
ſcheme of the planes open'd _ ſcheme of the planes open d 
to an angle of 40 min. in. to an angle of 20 min. in 
Fig. 2» | . Fig. 3. | = | 
Diſtanc, in inch. Number of Diftanc. in inch. Number of 
and parts of inch. lines elevat. and parts of inch. lines elevat. 
fromthe touching at the ſeve- from the touching at the ſeve- 
oxtremities. ral diſtances extremities, ral diſtances 
9 1 13 I 
J 1 2 1 * 
ö at "oY ? 3 
; 3 41 6 34 
N + wa WR W # 5 
N 1 71 4 6H 
N 1 10 | my 
14 12 * © th, 
| 1 15 2 1 FI 
. | — 19 | 14 T3 £1 
: %,, 28 | 14 211 
. e 430 14 27 * 
2 ; ' 1 e 35 2 
| . oF 50 
OF 76 


"An Account of the ſeveral Strata of Earth, Stone, Coal, &c. 
found in a a at the weſt End of Dudley in Stafford - 
\ ſhire; by Mr. Bellers; rogerber with a Table of rhe ſpecific 
Gravity of each Stratum; by Mr. Francis Hauksbee. Phil. 
Tranſ. N“ 336. p. 541. 


7. A Yellowiſh clay, which lies immediately under the turf. 
2. A blueiſh clay. z. A blueiſh hard clay, which the 

miners call clunch; this is one of the certain figns of coal; _ it 
as 
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has in it mineral plants. 4. A blueiſh ſoſt clay. $5. A fin® 
ained grey- ſtone; it lies next the former, and is found only in 
— pits. —— coy — Mie _— only _ 7. A 
,grey-rock, with ſomething li impreſſions of vegetabl 
but none diſtinct. 8. A. blue clunch, like N“ z. 3 
plants therein. 9. This ſtratum the ſame with N? 1 8 was not 
taken. 10. Coal called bench- coal. 11. Coal lefs black and 
ſhining than the former, called ſlipper · coal. 1 2. Coal more black 
and EAN called ſpin- coal. 13. A coal reſembling. cannal- 
coal, called by che miners ſtone-coal; theſe Hrata of coal have 
between each of them a bat, of about the thickneſs of a crown- 
— 14. A black ſubſtance, called the dun- row- bat. rs. A 
rd grey iron ore, called the dun · rom · iron · ſtone. 16. A blueiſh 
bat, where in lies the following iron ſtone, called the white · c]. 
17. A hard blackiſh iron ore, lying in ſmall nodules, with an 
intermediate white ſubſtance ; * hence by the miners called the 
white-row-grains, or iron ſtone. 18. A hard grey iron ore, with 
ſome white ſpots therein, called the mid - row. grains. 19, A black 
fiffile ſubſtance, called the gublin- bat. 20. A hard blackiſh 
ore with ſpots therein, called the gublin-iron-ſtone, | 21. A bat 
in ſubſtance much reſembling that of No 19. 22. A hard 
iron ore, called the cannoc, or cannot-iron-ſtone. 2.3. Abart 
ſomewhat harder than No 21. 24. A dark, grey, hard iron ore, 
called the ruble-iron-ſtone, 25. The table-bat, next under the 
ruble-iron-ſtone. 26. A coarſe ſort of coal, called the foot-coal. 
27. A black, brittle, ſhining bat. 28. The heathen coal. 29. A 
ſubſtance like a coarſe coal, but by the miners called a bat, per- 
haps becauſe it does not burn well. 30. The bench-coal. 3 1. A 
bat under the laſt, and as low, (vis. 188F feet) as they generally 
dig, the' there is a coarſe coal under this: It is to be obſerved, 
that theſe ſubſtances which divide the Srrazg of coals, and iron 
ores from each other, are called bats by the miners; they are ge- 
xcrally black, conſiſting of a matter peculiar to themſelves, and 
of a texture neareſt reſembling marle, tho' ſore of them are fil- 
lle, and others have a ſubſtance not unlike coal mixed with ther 
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4 Table of the Thickneſs of each Stratum, and in. : Broprtio 


t Mater, or its ſpeciſi Grauitq. 
Number Thickgeſs of roportion Þ}F Q : 
of the S Stratum. el, . . 
Strata. - foet inch. ANY 4 | 
24% 40; nf > Hy $7 las 200tot 

588 oa. 1 off 168 ＋ 176 

ITF n ene 
4 N 9 O 229 106 44 2% 
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By: thistable it is evident, that the gravity of the ſeveral ra- 


ta is in no dae e r! but a purdy n. as ak ! by 
change. 


An Account of 11 Er ru uprion Aount Veſurigs;” m1 707; ty 
8 * ? Phat Tranf. N. 337, P. 23. Tfanſuted Trow 
the Latin. 7 


* eruptions of this — are ſo Sendern 
nual, that they are almoſt innumerable; ſo that there does 
not paſs a — much lets: a year, wherein it does not break 
out iris more or leſs violence and do more or lels damage: The 
greateſt eruption that — — ſor ſome time, was that in 
1707, when in the heigh mmer, in the latter end of Fly, 
mount Veſavius, that ray quiet for ſome time, began to 
ſnew ſome ſigns of an ſor, at ſirſt thoſe: internal bellow- 
ings were heard, which — ie the very centre of the moun- 
tam, y r Ircheh — tees it began 
to emit ſmoke and clear fire, which, eſpecially in tte night time 
illuminated all nia; in the mean time, at different inter- 
vals ĩt made fuch: a terrible noiſe, that the reports of our largeſt 
guns are ſcarce to be compared therewith; theri it began to roll 
us aſhes for ſevexal days and nights, 2 aloſ every 
way into the ig ir, and r — into 
ding as the wind happened to blot /; ſometimes. . che ſea; at 
other times upoh the adjacent — of Stabia, Nola; und 
Acerra ; and what was very remarkable was a prodigious ſhower 
of ſtones, that deſtroyed both men and cattle; after this it began 
to belch out at its gaping mouth, a liquid torrent of bitumen, 
called Glareg, or grit; which at fieſt appeared like a gente 
ſtream of fire, deſcending with the fame {lownels of motion, as 1s” 
obſervable in melted: pitch, or the like viſcid ſubſtances; this 
matter, which reſembled-molten glaſs, as it cooled in its progreſs, 
became as hard as ſtone: It was — that the ſuperior 
ſurface of this matter, as it cooled, was converted into mall 
ſpongy ſtones, but its lower ſurface into a broad, hard, ſolid,” 
int, (long uſed in paving the highways) as if what lay next the 
ir had admitted and retained ſome of its particles, whilſt its 
lower part became a ſolid compact maſk without any vacuities: 
Moreover, among a great many phænomena of this vulcano, 
there wete two ae had not been obſet ved for ſeveral ages before; 
for, about the third or ſouùrth. diy ft began to emit at its mouth 
flaſhes of lightning, almoſt Tike "ok, lotnetimes obſerved inthe 
ar, but of a ſerpentine form; and withal very loud __ of 
under 


Almighty God, and with apprehenſions GT the event ol 
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thunder were heard, fo thick and frequent, that at firſt it way 
thought it would rain, 'till it was perceived they proceeded from 
the mountain, and that the dirk clouds did not conſiſt of vapour, 
but of large quantities of aſhes; in the mean time or the 
of Auguſt, at four in the afternoon, there was ſuch a thick cloud 
of aſhes hovering over Naples, as intercepted the rays of the ſun; 
and the darkneſs was ſo great, that people could not diſtinguiſh 
in the very ſtreets their neighbours and friends; in a word, no 
mid-night darkneſs exceeded it; if —— abroad with 
torches, they were obliged to return home again; which only 
happened once before in the em Titus's time, according to 
Xiphilin: So that every place was filled with the ſkrieks of 
women, but the more betook themſelves to prayer to 


ſuch a prodigy : Both the iſtracy and clergy appointed ff 
— — made, 22 carry in proceſſion to the Capuun 
gate, which regards the mountain, the relicks of St, Zanuarins, 
che tutelar - faint of this city; whither when they were come 
amidſt the palpable darkneſs of the day, at laſt about the firſt 
or ſecond hour of the night, towards the north, where perhaps 
there was not fo large a quantity of aſhes, a ſtar or two were ſeen, 
and the azure face of the heavens began to appear; and afterwards 
the darkneſs that had obſcured the day, gradually to-diminiſh in 
the night; and the aſhes, by the ſhifting! of the wind, to be 
driven into the fea ; the following day continued ſomewhat dark, 
by reaſon of the remains of the aſhes interſperſed in the air: 
Yeſuvius, having thus covered the fields with aſhes, and belched 
out its grit for ſeveral days, ſo that its black torrent, had almoſt 
reached the neighbouring ſea, at length in about 15 days it was 
{een to ceaſe: Upon this the Neapolitans, to perpetuate the 
memory. of Januarius, whom they always ſou pag to 
them in their calamities, ſtruck a | of gold and ſilvet, 
with St. Zanuarius's head on one fide, and this legend. 


DIVO JANUARIO LIBERATORI URBIS 


'- FUNDATORI QUIETIS. 

And on the reverſe mount Feſuvius with this inſcription. 

POSTQUAM COLLAPSI CINERES ET 
FLAMMA QUIEVIT CLVES. NEAP. INCO- 
LUMES. A. MDCCVIL 2 
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An Account of the Roman Legions; by Dr. Muſgrave. Phil, 
Tranſ. N“ 337. p. 80. Tranſlated from the Latin. 


OTH the inſtitution, and name Legio, are Roman, deriv*d 
from legere, to chuſe or levy ſoldiers, Varro de Ling. Lat. 

lib. 4. The ſtate and condition of the Roman legions. before Au- 
guſtus's time, was quite different from what it was afterwards, 
whether we regard the number of the legions, or the number of 
ſoldiers in each legion: Sometimes they took their names from 
ſuch as either levied or commanded them; as thoſe levied by 
Valerius Flaccus, were called from him Valerianæ, Salluft. Frag. 
& ad ea Douzz Nor. Cantabrig. 1710. p. 73. But Fimbria having 
afterwards the command of them, they were from him called Fim- 
brianæ, ibid. p. 74. The number of ſoldiers ina legion, during the 
the Roman republic, is uncertain, ſometimes more and ſometimes 
leſs; but which for the moſt part, was gradually increaſed; yet ſo as 
to be generally leſs, than under the emperors ; the Hrſt legion of 
Romulus. conliſted, according to Varro de Ling. Lat.lib. 4. of 3000 
foot; Plutarch in Romulo, adds to theſe 300 horſe; afterwards, ac- 
cording to the exigency of the republic, and at the will of the ſenate 
the number was encreaſed to 000. Liv. lib. 4. c. 22. to 4500 ibid. 
Lib. . c. 25. to 5200. Lib. 42. c. 31. vid. Perizonii notam ad loc. 
and to 6000 foot, and 300 horſe: And this which is carefully to 
be obſerved, appears to have been done, not according to the 
uſual manner and common cuſtom of the Romans, or by any 
ſtated law, but either in ſome imminent danger, as in the Panic, 
Liv. lib. 29. c. 25. Macedonic, lib. 42. c. 31. and Mithridatis 
wars, Appian. de bell. civil. lib. 4. or by the authority of the gene- 
ral, as of Marius in the rthin war, * bell. Fugurth. 
6 91. Roſin. Antiquit. Rom. lib. 10. c. 4. Antony in the 
civil war, Appian. Alex. de bellis civil. lib. 3. and not by any 
decree of the ſenate. Some paſſages in Plutarch and Eutropius, 
are ſuppoſed to contradict what is here alledged of the number 
of ſoldiers in a legion, under the kings, and in the infancy of the 
republick ; Plutarch writes thus, ArrAeoiayecns de Tus regt, 
ex. d]ov puey tx Eapirer Tdpmier TCoord]ensxflucer, a! q Atytares 
tyivor]o, TsCav wir E240 xt, i, I's £G4x001tey ; that is, 
the city becoming twice as numerous as at firſt, upon enfranchi- 
* fing the Sabines, there were choſen 100 patricians more, f om 
* amongſt the latter, and the legions came to conſiſt of 5c00 foot 
* and 600 horſe; which e as it ſeems to caule the diffi- 
culty to Stewwechins, Savilius, * Panvinius and Sigonius, 
You; V. 13. 8 1 may 


* 
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may be very well explained out of Dionyſius of Halicaruaſſus, 
lib. 2.6 16. in the following manner; Romulus had (after the 
diſpute with his brother Remus) about 3000 foot, and not quite 
200 horſe of the old colony, that aſſiſted him in funding Rome; 
but when the city became twice as numerous, and the number. of 
patricians was encreaſed in like manner, the militia or legions 
were alſo doubled; ſo that Plurarch ſhould ſeem to mean not ſo 
much the augmenting the number of ſoldiers in one and the ſame 
legion, as augmenting the number of legions themſelves, in like 
manner as the number of citizens and patricians had been augmen. 
ted; it is very certain (nay even according to Plutarch himielf in 
Romulo) that the legion, ſaid above to be inſtituted by Nomalus, 
conſiſted of 3000 foot and 300 horſe; only our hiſtorian, not 
very accurate in military affairs, ſeems to have miſtaken one 
thing, when he calls Romulus's firſt legion Swleayuale ppd]ig)ixe 
in the plural number, ſince Varro the moſt diligent enquirer into 
antiquity, ſays, in his book De Lingua Latina, lib. 4. that at 
firſt a legion conſiſted of 2000 men; a thoufand from. each of 
the three tribes, viz. the Tatienſes, Ramnenſes, and Luceres; and 
_ y pro een Lipſius adopts in his book De Militid Rom. 
Iib. t. dial. 5. a 

The paſſage in Eutropius, lib. 2.6 6. is as follows; © when 
the Latins, who were ſubdued by the Romans, would not be 
© enrolled, the latter levied raw young men from among them- 
* ſelves, and thus 10 legions were compleated, which amounted 
to upwards of 60000 men ;* but this ſeems to be a blunder of the 
tranſcriber's, it being probable that Butropius might have written 
XL vel amplius armatorum millia, which agrees exactly with 
L.ivy's account, lib. ). c. 25. and that the tranſcriber, by tranſpo- 
ſing the numeral letters, might make LX inſtead of XL, which 
might be very eaſily done. | * 

Another argument in oppoſition to the paucity of men in a 
legion in the early times ofy the republic, is taken from the ſig- 
nification of the word Centuria; Varro in loco citat. ſays, that 
* a Centuria, which is under the command of one centurion, 
conſiſts of 100 men compleat; and on the authority of this 
etymology, ſome of the learnedeſt men maintain, that a legion 
conſi ſted of fix thouſand, fince a legion has 60 centurions, as 
the law preſcrihes, according to Dionyſius of Halicarnafſus. 
Antiq. Rom. lib. 9. c. 10. and Cincius in A. Gellius, Not. Attic. 
lib. 16. c. 4. and accordingly by ſome, Legio, is Sexaginta cen- 


iuriarum ſeu ſex millium: But we may obſerve that it is no 


new 


* 
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new thing for words to deviate very much from their original 
Ggnification; for it is plain from Tacitus Annal. lib. 1. c. 38. that 
the term Centuria, tho at firſt taken to denote 100, yet in pro- 
ceſs of time, came to expreſs a much ſmaller number: The 
ſoldiers in the ſedition in Germany, in the reign of Tiberius, in 
order to avenge themſelves of the cruelty of their centurions, 
fall upon them, and 6o men to each centurion, to equal their 
number, laid them proſtrate and beat them; here it is plaid, 
that a centurion had rhe command of 60 men only. | 
Towards the latter end of the republic, cach of the leading 
men acted herein almoſt at his own diſcretion z Lucullus's 
legions, according to Appian. de bellis Mithridat. p. 368. con- 
tained 6000 foot and 300 horſe each; Ceſar's legions con- 
ſiſted of 3000; ſo Sextus Rufus in Breviario; Antony'slegions 
according to Appian. de bellis civil. lib. 5. p. 1075. edit. Amſt. 
1670. after the battle at Philippi, including the auxiliaries, 
conſiſted each of 6000 men, and conſequently of 3000 without 
the auxiliaries; and the Dr. ſuſpects the ſame to hold of Lu- 
cullus's - legions, viz. that the auxiliaries are included; and 
that confffered by themſelves, 1 only to 3000. 

The LZegio was different under the Cæſar's, as in moſt other 
— 2 ſo eſpecially in the number of men; which for the 

P 


moſt part, 1 order of the emperors, became 6000, and ſome- 
times upwards; and this is plain from Yegerius, De re militari 


lib. 2. c. 2. who ſpeaks of this matter to the following purpoſe ; 


© The Romans had legions each of which were wont to conſiit 


of 5000 men, and ſometimes upwards; and c. 6. a compleat 
legion conſiſts of 6100 foot, and 526 horſe: And Vegetius is 
not to be ſuppoſed to have writ this of the age wherein he liv d 
himſelf, but of that in which thoſe authors lived, from whom 
he drew his epitome of military affairs, among whom is Cor- 
xelius Celſus, mentioned by Volaterranus, lib. 14. * Cornelius 


* Celſus, ſays he, writ treatiſes of rhetoric, military affairs, 


© husbandry and phyſic; but this latter only, written in a rhe- 

torical ſtyle, has been handed down to us; Vegetius affirms, 
that he had peruſed Auguſtus's conſtitutions of military affairs, 
(one of which was preſerved by Macrus the lawyer, in his pan- 
de&s, digeſt. lib. 49. tit. 16.) and lib. 2. c. 8. he profeſſes to de- 
liver nothing upon his own authority, but on that of Cato, Celſus, 
Frontinus, and the conſtitutions of Auguſtus, Trajanand Adrian: 
Wherefore it ſeems probable, that either under Auguſtus or 
Tiberius (in whoſe reign Celſius writ) the number of men in a 
legion was augmented to 600v, and never after that conſiſted 
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of fewer; which is manifeſt partly from Frontinus, and partly from 
more modern anthors, vis. Modeſtus, Heſychius, and Susdas, 
Modeſtus Lugd. Batav. ex officin, Plantin. 1592. p. 291. affirms, 
that a legion, conſiſting of 10 Cohorts, is compleat, containing 
6505 foot, and 926 horſe ; this author flouriſhed in the emperor 
Tacitus's time, to whom he dedicated a book of military terms, 
Heſychius in voce Ati, ſays, Avyter, TAG» redleuudles 5 
Teypdlos i xα,¼ A Fauαj˖:ꝗᷓ AE unolſa ig. i. e. a legion con- 
tained 6666 men. Suidas ibid. Atyter mapa PœHhEỹũ Sarto x0 
Ale Fpeliw]e, 5, e. a Roman legion conſiſted of 6000 men; ſo 
that it is plain, that from * the founder of the Roman 


empire, down to its period, a legion contained 6000 men, and 


ſometimes upwards. . . 

As to the number of legions; it is manifeſt, that it was diffe- 
rent at different times, and it neceſſarily muſt have been ſo, ac- 
cording to different emergencies : Romulus, as was ſaid, had at 
firſt but one legion; afterwards, the city becoming twice as nu- 
merous, the number of legions was in like manner doubled; and 


tha' the number of Roman ſoldiers, as in Dion. Halicarn. An- 


tiq. Rom. lib. 2. c. 16. were augmented under Romulus, to 40000 
and upwards; and tho Tullus Hoſtilius be ſaid by Horus lib. 1. 
c. 3. to have inſtituted the whole military diſcipline and art of 
war;' yet we no where find that the number of the legions un- 
der the kings, exceeded two: * All authors agree ſays Vegetins, 
lib. 2. c. 4. that each conſul led no more than two legions, in- 
* cluding the auxiliaries of the allies, againſt the moſt numerous 
enemy; ſuch was their military experience, and ſuch their 
courage, that two legions were reckoned ſufficient in any war; 
but nothing can be wider of the truth than this ; for on the con- 
trary Dionyſius of Halicarnaſſus, a very grave author, in the 
war againſt the Volſci, ſays, Antiq. Rom. lib. 6. c. 42. % yep 
Jex SU Tay wdlh i ddp TETpaIsN NOV Exdlev. TuT 
Tt un Snag» Twy Ut , Kai i ,ꝭ‚« Goo EXASW 
cr poce : pn. 8, e. there were 19 legions levied, containing 
* 4100 men each; of theſe the two conſuls had three legions 
* afligned them, and as many horſe as fell to their ſhare, Livy 
lib. 2. c. 30. ſpeaking of the ſame war, affirms, that there 
« were 10 legions completed, three of which were given each 
* conſul, and the dictator had four ; and that there were often a 
greater number of legions 1s very evident, two of which only 
were under the command of the conſuls, and the reſt under that 
of the pro-conſuls, prætors, proprætors, the Preſides and Pe: 
gati; * Q. Fabius and M. Marcellus being conſuls, the _— 

| the 
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« the fourth time and the latter the third, about 338 U. C. the 
Far was carried on with 18 legions Liv. lib. 24. c. 11. in the 
* conſulſhip of Fuluius and Sulpitius, i. e. about 541. U. C. 


* the war was carried on both by ſea, and land with 23 Roman 


* legions, lib. 26. c. 1. Before the battle at Pharſalia, Cæſar 

unmanded ten, and Pompey eleven legions, beſides a great num- 

r of auxiliaries, Appian. de Bellis civil. lib. 2. When Caſ- 
ſius and Brutus were to engage Antony and Octavins Ceſar, 
there were 19 legions on each fide, in all 28, lib. 4. after the de- 
feat of Lepidus, Octavius Ceſar had 44 legions, Plutarch, 
in Anton. and beſides, after the battle at Actium Antony's 19. 
legions ſubmitted to him, ibid. After OfFavius had made him- 
ſelf entire maſter of the Roman empire (the army being new 
modelled, and the number of men in each legion augmented to 
6000) there were 23 legions Dion. lib. 55, or according to 
others, 25. There were 25 legions under the emperor Tiberius, 
Tacit. Annal. lib. 4. and according to the ſame author, Nero 
had the ſame number, befides two other legions for the navy, 
and 12 Coborts at Rome : Therefore according to Zipſius's com- 
putation, Analect. ad. Militiam Roman. his e conſiſting of 


Roman citizens, amounted to about 430 legions; it is evident 


from the celebrated ſaying of Favorinus, that Adrian had the 


fame number. In Dio Cocceianus time, i. e. under the empe- 


ror Alexander Severus, the number of legions was 29, Dio- 
lib. 55. | k 


The following table exhibits the number and names of the 
legions inſcribed on the Columng rotunda in the Capitol at Rome. 


IT. AVGuſta I. ADJVTriz IIII SCYTHica 
VI. VICTrix IIII. FLA Viana XVI. FLAViana 
XX. VICTrix VII. CLAVDiana VI. FERRAta 
VIII. AVGuſta I. ITALICa X. FRETEnſis 
XXII. PRIMigenia V. MACEDanica III. CVRENaicz 
I. MINERvia XI. CLAV Diana II. TRA Jana 
XXX. VLPiana XTIIT. GEMina HI. AVGuſta 

JI. ADJVTriz XII. FVLMinatrix VII GEMina 
XIII. GEMina III. GALLICana III. ITALICa 


I. PARTHica H. PARTHica Iii. PARTHica 


The 
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The following catalogue with the Maffei at Rome contains thres 


legions more than the preceeding. 


II. AVGuſta II. ADJVTrix IIII. SCYTHica- 
VI. VICTRix IIII. FLA Viana XVI FLA Vana 
XX. VICTRix VII. CLA V Diana VI. FERRAta 
VIII. AV Guſta I ITALICG X. FRETEnlis 
XXII. PRIMigenia V MACEDonica IL CYRENaica 
T. MINERvia XI. CLA VDiana II. TRA jana 
XXX. VLPiana XIII. GE Mina III AVGuſta 

I. ADJVTrix XII. FVLMinatrix VII. GEMina 

X. GEMina XV. APOLlmaris IT. : TALICa 
XIIII. GEMina IIL GALLICana III. ITALICa 

I. PARTHICa II. PARTHIC1 III. PARTHICa 


That theſe inſcriptions are later than Do's time, is evident 
from this, that both contain a greater number of legions than he 
ment ions; as the capitoline inſcription, one legion, and the 
Maffæan, four more. | 


From what has been ſaid we may obſerve 1. That the number 
of legions under the Roman conſuls at one and the ſame time 
was greater than under the emperors, and feweſt of all under 
the kings. 2. That under the conſuls, their number was greater 
in civil than foreign wars. 3. That their number is leſs certain, 
under the conſuls, than under the kings or emperors. 4. That the 
ſtared number of legions, according to Lipſius, was about thirty. 
5. That none ever had a greater number of legions, than Ofta- 
wins Ceſar, as none ever had a more flouriſhing army, accord- 
ing to Lipſius in Analect. ad Milit. Roman. than Trajan. 
6. And Jaſtly, that a true judgment cannot be formed: of the 
2 of their armies, from one and the ſame number of 
egions. | : . 

Here the two following rules may be laid down, which will 
be of confiderable uſe for underſtanding the Roman Hiſtory, 
eſpecially their military affairs; the firſt, that where the number 

ſoldiers in an army is expreſſed, without that of the legions 
(which is commonly Appian's way) in order to reduce the army 


into legions, you mult obſerve in what age it was, and what was 


the uſual number of men in a legion of that age; for that num- 
ber dividing the number of men in the ek army, the quo- 
tient will be the number of legions therein; e. g. Lucullus's 
army againſt Mithridates was, according to Appian de Bellis 
Alzthridat. zo, ooo foot and 1600 horſe, i. e. (ſuppoſing 6200 in 


each legion, which was the number of men, including auxili- 


aries, 
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aries, in a legion of — five legions; according to Tacitus 
Annal. lib. 4. an army of jo, ooo men was cut to pieces by 
Boadicea, i. e. (ſuppoſing that each legion according to the cui- 
tom of that age, conſiſted of 12, ooo men) about ſix legions. 
| Rule 24, Given the number of men in a legion of any age, 

together with the number of legions in an army of the 
ſame age, you will hence have the number of men in that army; 
and hence it appears, that Romulus's army, conſiſting at firſt but 
of one legion, did not exceed 3000, or according to Plutarch 
3300 men; afterwards upon the admiſſion. of the Sabines into 
Rome, and the addition of another legion upon this increaſe of 
the city, 6000, or 6600; nor indeed a greater number, tho' (as 
was ſaid above from Dionyſius) after Romalus's death, there 
were 45,000 ſoldiers. in Rome: In the war againſt the Zol/e, 
Aqui and Sabthes, there being 10 legions, and in each legion 
4000 men, the whole muſt neceſſarily amount to 40,000. Under 
the Roman emperors, when there were almoſt. 30 legions, the 
whole number, when compleat, amounted to (multiplying 6500 
by 30) 195,000, or 200,000 men more or leſs ; and adding the 
allies, of whom there was an equal number, to 400, ooo. 


The Culture of Canary Seed; by My. Edward Teniſon. Phil, 
| Tranſ. N* 337. P. 9. = 


þ © O prepare land for this ſeed, let it be broke up ſome'time 
in April, and ploughed again about Midſummer, n 
again in Auguſt, that by frequent tillage the weeds may be burns 
up and deſtroyed; plough it for the laſt time about the latter 
end of February, or the beginning of March, if the, ſeaſon 
prove cry ; if not, you had beſt wait for a dry ſeaſon, for then 
only will the ground be fit to receive the ſeed; you mult from 
time to time carefully cut up the weeds with a hoe, having a bit 
about the bigneſs of an onion hoe; and if they are not kept en- 
tirely under, a. deal of the ſeed will be loſt 2 want of ripen- 
ing; in very good land half a buſhel of ſeed will be ſuthcient 
to ſow an acre; it will thrive beſt upon a ſtiff clay; it wall 
row upon any ſort of loamy land, that is rich enough to bear 
— if you apprehend, that the land is not ſufficiently. ſtrong, 
you will do well to allow from half a buſhel to ſeven gallons of 
ſeed to ſow an acre with: The ſeed is ripe ſooner or later, a 
cording as the ſpring affords you an early, or late ſeaſon for ſow-- 
ing it; in ſome ſummers it is cut in Auguſt, but the moſt ufua 
time is after wheat-harveſt ; when cut , Hh for moſt years, it 


* o 


muſt lie five or fix days in ſwarth, and afterwards be — 
„ 
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and lie, till one fide is dried, and rotted as much as the other, 


which may be in about four or five days longer; the certain 
number of days cannot be fixed; being more or leſs, accordin 

as the weather proves fair, or rainy; the reafon of its ly ing 16 
long in ſwarth is, that the lower heads of the ſeed (being ex. 


poſed to the air, wind, and ſun) may be throughly ripened, and 


the graſs,” and ' weeds that ſpring up with the ſtalks through] 
withered, and the ears, or heads well and ſufficiently rott 

that the ſeed, upon threſhing, may come out clean: The pro- 
duce on land that is very is about fix quarters per acre ; if 
the land be bot indifferent, or if the weeds be not kept under, 
then from four to five quarters upon an acre is as much as can be 


expected; the price of ſeed is from two to fix pounds per quar- 


ter ;-but the molt uſual price is from 40 5. to 3 J. It is hard to 
threſh.;' ſo much of the ſeed, as after threſhinſÞ, is beaten out 
(as ſoon as fanned) is to be run thro? a wire fieve, 1uch as is uſed 
to ſeparate cockle from corn, and the huſks of every ſifting, that 
will not paſs thro? the ſieve, are to be thrown by in a heap to be 
threſhed over again: The ordinary price for threſhing is 55. 
but in ſome years the threſher has 65. per quarter. 


Obſervations in Natural Hiſtory and Antiquities in Wales and 
Scotland, from 1696 to 1699; by Me. Lhwyd. Phil. 
Tranl.. No 337. p. 93. 2 
JR. Zhwyd found abundance of the Biſtorta, and Naſtur- 

tium petræum of Fohnſon, and à new plant in the mall 

lake of Phynnon Urech, where the Subularia grows; he met 
with ſeveral rare plants in other places, as Echium marinun 

J. B. Aſparagus ſylveſtris ;' Eruca marina; Eruca fylveſtris 

laciniata lutea; — marina; tithynalis narit. Beta 
marina, &c. in Caernareonſhire, and "Angleſey ; and in Meirio 
nydſhire he found abundance of the $10wdon plants at Tader 

Idris, and Balſamina lutea in the high road, near a place cal. 

Jed Capel Begla; in ſouth Wales he found ſeveral plants very 

common, which he had never obſerved in north Wales; as Eruca 

filveſtris, common on the walls of their towns and caſtles; 4þ+ 
plenium S. Ceterach. Offirin. Centaureum luteum perfoliatum; 

Zinum 8 fagus, &c. in Pembrokeſhire he met with two 

plants, which he ſuſpected for new, viz. a Tripolium, and an 

Anthyllis leguminoſa ſupi na, fore coccinto: Amongſt ſeveral 


others he found a large cryſtal, above Phynnon Urech abow * 


ſeven inches long, arfd as thick as his wriſt; in Monmonthſhire 
he met with large petrified Jertebræ, and ſome few formed ſtones 
in each county. In 
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In the coal-pits of the foreſt of Dean, he found all the 
ſpecies of capillaries, beſides ſome other new plants, and 
two ſpecies of Aſtropodium, gathered on the Severn ſhoar, the 
only rarities of the kind, he ſuppoſes to have been diſcovered ; 
Mr. Zhwyd doubts not, but that the coal-plants have been ob- 
ſerved by the workmen long fince, tho they eſcaped the notice of 
naturaliſts; and he found it well known to'all his country colliers, 
by the name of Carreg Redynog, i. e. the ferny ſtone ; and one 
Mr. Williams, arch-deacon of Cardigan, told Mr. Lhwyd he 
had obſerved much finer patterns 2 5 years before in the coal-pits' 
of Glamorganſbire ; we often met with the ſtalks of fern, and 
harts-tongue, but did not obſerve any of the roots; and Mr. Zhwyd 
could not well tell, whether the impreſſions of the ſtalks could 
eaſily diſtinguiſhed from thoſe of the roots; we ' alſo often met 
with the membranaceous ſubſtance of leaves. ' 

Plate XIII. Fig. 4. repreſents Aſtropodium furcatum, ſive 
ftelle marine Magellanice radii lapidei. F 

Fig. 5. Aſtropodium ramuloſum, five ſtellæ arloreſcentis 
virgultum lapideum. r 15 

ig. 6. Hexapetalon carbonarium. ; 

Fig. 7. Radiatula, & c. An flos cujusdam Chryſanthems ? 

Fig. 8. Phyliitis triſolia. . | 

Fig. 9. Mietis, an potius Lycopodii cujusdam ramulus ? . 

Mr. Lhwyd could never ſee any of the coins of the princes of 
Wales; tho the biſhop of Bangor, who was very well {killed in 
Britiſh antiquities, told him a relation of his had one of 
Lhywelyn ab jorwerth, cotemporary with Richard I. and king 
John; by the princes of Wales, Mr. Lhwyd means the Britifo 
princes from K. Kadwaladr, about the year 600, to the laſt 
prince Lhewelyn ap Gruffdrh, about the year 1280 he found 
ſeveral of the more ancient Britiſh coins, of which there are dt- 
vers figures in Camden; Mr. Nicholſon quotes Ceſar's authorit 
for the Britons having no coins; whereas on the contrary, Cæſar 
words are Nummo utuntur parvo & ęneo; nor can Mr. Lhzeyd 
ſee any reaſon to doubt of Hritiſh coins of all forts of metal, till 
it can be ſhewn whoſe coins thoſe are, which Mr. Camden and 
other authors take to be Brsrsſþ : the druid beads are generally 
glaſs; ſince the laſt edition of Camden, Mr. Lhwyd met with 
two or three of them, with a ſnake plainly painted round them ; 
lo that he takes it for granted, that the Ova anguina of the Bri- 
ruſh Jruth were theſe glaſs beads, tho* thoſe of the Gauliſh 


druids were the ſhells of the Echini orbiculati laticlavis. 
We ſearched the high mountain by Brecnock, called T7 vann 
wrch dens, but found nothing new therein, nor any great va- 
Vor. V. 13, 2 


riety 
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riety of rare plants; the choiceſt were Sedum Alpinum ericoides 
in great abundance; Argemone lutea, Rhodia radix, muſcus cu- 
Preſſiformis, and about half a dozen more of the common 
Snowdon plants; Lyſimachia chamenerion dicta, is a common 
plant ring by the name of Zhyſie'r Miltur, i. e. berba militaris) 
in the meadows thro! all the upper parts of Brecnockſoire ; we 
alſo met with Sorbus legitima, and Sorbus torminalis, grown to 
as great a height as the Ornus, neither of which had ever oc- 
curred before in Wales ; but of all theſe topical plants he was 
ſurpriſed at none ſo much as the Cupillus venerss verus, grow- 
ing very plentifully out of a marly incruſtation, both ar Barry 
land, and Porth Kirig in Glamorganſbire, and out of no other 
matter; and alſo that Gnaphalium majus Americanum ſhould 
grow on the banks of Rymny river, which runs altogether over 
xron-ſtone, for the ſpace of at leaſt 12 miles, beginning near 
the fountain head in a mountain of this county, and yet not 2 
lant af it to be ſeen elſewhere throughout J/ales : In a large 
{ike called Lhyn Savadhan he found a pellucid plant, he had 
never met with before; the leaves were exceeding thin, and 
tranſparent, in ſhape not unlike ſmall dock- leaves, but the 
— rib was continued beyond the extremity, ſo that each 
leaf had a ſoft prickle at the end; we likewiſe found there the 
Hippuris ſaxoa, and two elegant ſorts of ſmall leeches, which 
Mer. Lheqd ſuppoſes not deſcribed: The lime-ſtone of thj 
county affords ſmall Ts and S//iquaſtra, yet but very 
ſcarce in compariſon of the quantity found in Oxfordſpire, 
Northamptonſpire, Berks, &c. The moſt conſiderable raritics 
it affords are fairy causways, which Mr. LZhyyd calls fo in imi- 
tation of the giant's causway in Jreland; for, whereas the latter 
may be half a mile Jong, the former ſeldom exceed three foot; 
our lime quarries yield two or three bodies congenerous yith it, 
tho' of a very different form, and perhaps may all be referred 
to the coralline claſs, the ſecond in Mr. Lhuyd's catalogue. 
Fig. 10. repreſents a green adder's bead, adorned with the 
Kelectons of ſnakes of a citrine colour. 

Fig. 17. a black adder's bead, adorr'd with nine ſmall ſnakes, 

or Cornua Ammonis of a whitiſh blue. Wa. 
Fiz, 12. an adders bead, reſembling cherry-tree-gurn, adorn'd 

with a {ogke, chequer'd blue and white, | A 
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CORRIGEND 4. 
P AGE 6. line laſt but 12. for Sangues r. Sanguis. P. 12. J. 14. for foranen 
r. foramen. P. 14. 1. 38. for its r. their. P. 15. J. 25. for renales r. ro- 
nalis. F. 16. J. 3. for muliebris r. maliebres. P. 27, 1. 22. for Milliary 
7. Miliary. F. 28, J 7. for borer r. border. P. 40. J. 8. after in the, r. ſame. | 
F. 54. for aBD r. ABD. ibid. J. 19. for B Df r. BDFE. P. 37. J. 34. for 
Salleys r. Sallows. P. 82. firſt column to the left hand J. 3. for Horn church 
r. Horn- church Church. P. 83. J. 11. after as r: to. P. 128. J laſt but 9. for 
itſelf r. himſelf. P. 171, J. 16. for acauſtic r. acouſtic. ibid. for catacauſtie 
'F, catacduſtie. ibid. J. 17. for diacauſtic r. diacouſtic, ibid. I 21, for acauſtics 
v. acouſtics: ibid. J. 33. for Plate V. r. Plate IV. ibid. J. laſt but 4. for would 
r. it would. P. 172. J. 10. for P Mr. F M. ibid. J gr. for acauſtie r. acouſtic. 
ibid. J. 3. for acauſtic r. acouſtic. P. 174. 1. 3. in Cx NO MG dele O. P. 175. 
J. 19. after Os put a ſemicolon. ibid. J. 20. after the point C dele the ſemico- 
ton; ibid. J. 24. after AL put a comma. ibid. J. 26. for benominated r. deno- 


minated. ibid, 1. 29. for yr r. I“ ibid. for = r. = ibid, J. 31. for the Mul- 
| tiplicate r. Multiplica- c. P. 178. L laſt but 7. for Sign v. Sine. ibid. J. laſt 
but 4. r. Let the axis ot the curve NA G, which the refratted ray deſcribes, ba 
CO; P. 179. L 19. r. y= = P. 217. 1. 18. for #'5v r. . P. 251. L. ult. but 
d 6. for that r. ſince P. 254. 1. 34. for vagitis. r. vagitus, P. 382. J. 30. for 
| M* FP. r. “-P ibid. for M* —2 F*r M 2 FE? ibid. I. 31. for 


M* 3 FI M“ 3p & P. 384. I. 10. for F] 82 r. 4) 22 P. 461. . 26. 
or returned 7. received | | 
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